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Abstract 
The neonatal skin lesions in Sudan had not been studied before. 
This is a cross – sectional descriptive hospital based study. A total of 602 
Newborns (NB) delivered at Omdurman Maternity Hospital were 
examined for the presence of skin and oral lesions within 96 hours of birth 
to study the clinical spectrum of neonatal cutaneous lesions, from August 
2007 to January 2008. 
Precoded questionnaire regarding perinatal, maternal, and family 
medical history was administered to the mother of each child, clinical 
examinations were recorded and laboratory investigations were used to 
confirm the diagnoses of certain lesions. 
The data were collected, stored and analyzed using x2 and Fishers 
exact test for statistical association.  
The commonest types of skin lesions in NBs were: Mongolian spots 
in 471 (79.5%) NBs, linea nigra in 421 (70%), epithelial pearls in 285 (47%), 
sebaceous hyperplasia in 197 (32.7%), milia in 107 (17.7%), salmon patch in 
106 (17.6%), desquamation in 98 (16.3%), café-au-lait spots in 91 (15%), 
erythema toxicum neonatorum in  82 (13.6%), Lanugo in 63 (10.5%), 
lcterus in 42 (7%), congenital melanocytic nevi in 37 (6%), transient 
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neonatal pustular melanosis in  30 (5%), supernumerary nipple in 28 
(4.6%) and miliaria in 22 (3.6%) newborns. 
Pigmentary lesions comprised mainly birthmarks; melanocytic 
brown lesions (MS, CMN, CALS and LN) were the most frequently 
encountered clinically, this is influenced by the racial background of the 
study population.  
Desquamation was more frequent among those less than 24 hours 
age and post term neonates. Salmon patch was more frequent in female 
(24%). 
Pustular eruptions in the neonate can have many clinical 
presentations and significance. Erythema toxicum and transient neonatal 
pustular melanosis (18.6%) were among the frequent, benign and 
temporary dermatoses of NBs. Both lesions were more frequent among 
full term babies who were appropriate for gestational age.  
Skin infections were seen in 15 (2.5%) newborns, omphalitis in 11 of 
NBs, impetigo bullosa manifested in 2 NBs, and skin abscess in 2 
newborns. 
One of the newborns had the severe manifestations of the harlequin 
fetus. 
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Almost all newborns seen in their first 96 hours would show some 
sort of cutaneous manifestation. The majority of which are benign and 
transient needing reassurance.    
 x
 
   ﺍﻻﻃﺮﻭﺣﺔﻣﺴﺘﺨﻠﺺ
ﻫﺫﻩ . ﻲ ﺍﻟﺴﻭﺩﺍﻥ ﻟﻡ ﻴﺘﻡ ﺩﺭﺍﺴﺘﻬﺎ ﻤﻥ ﻗﺒلﺍﻟﻤﻅﺎﻫﺭ ﺍﻟﺠﻠﺩﻴﺔ ﻟﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻓ
ﺘﻡ ﺍﻟﻔﺤﺹ ﻋﻠﻰ ﺘﻤﺎﻡ ﺍﻟـ . ﺍﻟﺩﺭﺍﺴﺔ ﻭﺼﻔﻴﺔ ﻤﻘﻁﻌﻴﺔ ﻤﺒﻨﻴﺔ ﻋﻠﻰ ﺩﺭﺍﺴﺔ ﺒﺎﻟﻤﺴﺘﺸﻔﻰ
 ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﻡ ﺩﺭﻤﺎﻥ ﻟﻠﻭﻻﺩﺓ ﺒﻬﺩﻑ ﺍﻟﺒﺤﺙ ﻋﻥ ﻭﺠﻭﺩ 206
ﺭ ﻭﻻﺩﺓ ﺍﻟﻁﻔل ﻟﺘﺤﺩﻴﺩ ﺍﻟﻨﻁﺎﻕ  ﺴﺎﻋﺔ ﻤﻥ ﻋﻤ69ﺍﺼﺎﺒﺎﺕ ﺍﻟﺠﻠﺩ ﻭﺍﻟﻔﻡ ﺨﻼل 
ﻡ ﺤﺘﻰ 7002ﺍﻻﻜﻠﻴﻨﻴﻜﻲ ﻻﺼﺎﺒﺎﺕ ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﺍﻟﺠﻠﺩﻴﺔ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺃﻏﺴﻁﺱ 
  .ﻡ8002ﻴﻨﺎﻴﺭ 
ﺘﻡ ﺘﺴﺠﻴل . ﺸﻤل ﺍﻻﺴﺘﺒﻴﺎﻥ ﺍﻟﺘﺎﺭﻴﺦ ﺍﻟﻁﺒﻲ ﻟﻸﻡ ﻭﺍﻷﺴﺭﺓ ﻭﻓﺘﺭﺓ ﺍﻟﻭﻻﺩﺓ
  .ﻤﺤﺩﺩﺓ ﺇﺼﺎﺒﺎﺕ ﻓﻲ ﺍﻟﺘﺸﺨﻴﺹ ﻟﺘﺄﻜﻴﺩ ﺍﺴﺘﺨﺩﻡ ﺍﻟﻤﻌﻤﻠﻲ ﺍﻟﻔﺤﺹ ﺍﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻭ
ﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﻌﺎﻤل ﻜﺎﻱ ﺍﻟﺘﺭﺒﻴﻌﻲ ﻭﻤﻌﺎﻤل  ﺍﻟﻤﻌﻠﻭﻤﺎﺕﻭﺘﺤﻠﻴل  ﻴﻥﻭﺘﺨﺯ ﺠﻤﻊ ﺘﻡ
  . ﻓﺸﺭ ﻟﻼﺭﺘﺒﺎﻁ ﺍﻹﺤﺼﺎﺌﻲ
  :ﻫﻲ ﺍﻟﻭﻻﺩﺓ ﺤﺩﻴﺜﻲ ﻓﻲ ﺸﻴﻭﻋﺎﹰ ﺍﻷﻜﺜﺭ ﺍﻟﺠﻠﺩﻴﺔ ﺍﻟﺤﺎﻻﺕ
 ﻭﺍﻟﺨﻁ ﺍﻟﻭﻻﺩﺓ ﺤﺩﻴﺜﻲ ﻤﻥ ﻁﻔل%( 97) 174 ﻓﻲ ﻤﺘﻭﺍﺠﺩﺓ ﺍﻟﻤﻨﻘﻭﻟﻴﺔ ﺍﻟﺒﻘﻊ •
  ، %(74 )562،ﻶﻟﻲﺀ ﺍﻟﻁﻼﺌﻴﺔ ﻭﺍﻟ%( 07 )124 ﻓﻲ ﺍﻟﻭﻻﺩﻱ ﺍﻷﺴﻭﺩ
 601 ﺴﺎﻟﻤﻭﻥ ﻭﺒﻘﻊ%( 7.71 )17 ﺍﻟﺩﺨﻴﻨﺎﺕ ،%(23 )791 ﺍﻟﺯﻫﻤﻲ ﻟﻔﺭﻁﻭﺍ
 ﺒﺎﻟﺤﻠﻴﺏ ﺍﻟﻘﻬﻭﺓ ﻭﺒﻘﻊ%( 3.61 )89 ﺍﻟﻭﻻﺩﺓ ﺤﺩﻴﺜﻲ ﻓﻲ ﺍﻟﺘﻘﺸﻴﺭ ،%(6.71)
 ﺍﻟﻭﻻﺩﻱ ﺍﻟﺸﻌﺭ ﻭﻓﺭﻁ%( 6.31 )28 ﺍﻟﺴﻤﻰ ﺍﻟﻭﻻﺩﻱ ﺍﻷﺤﻤﺭﺍﺭ ،%(51 )19
 73 ﺍﻟﺨﹸﻠﻘﻴﺔ ﺍﻟﺴﻭﺩﺍﺀ ﺍﻟﺸﺎﻤﺔ ،%(7 )24 ﺍﻟﻭﻻﺩﻱ ﺍﻷﺼﻔﺭﺍﺭ ،%(5.01 )36
 82 ﺍﻟﺯﺍﺌﺩﺓ ﺍﻟﺤﻠﻤﺔ ،%(5 )03 ﺍﻟﻭﻻﺩﻱ ﺍﻟﻤﺅﻗﺕ ﺍﻟﺨﻤﺠﻲ ﺍﻟﺘﺴﻤﺭ ،%(6)
  .ﺒﺎﻟﺘﺭﺘﻴﺏ%( 6.3 )22 ﻭﺍﻟﺤﻤﻭ ،%(6.4)
 ix
 
 ﺍﻟﺒﻘﻊ )ﺍﻟﺒﻨﻲ ﺒﺎﻟﺘﺴﻤﺭ ﻜﺎﻻﺼﺎﺒﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ ﺍﻟﻌﻼﻤﺎﺕ ﺃﻜﺜﺭ ﺘﻌﺘﺒﺭ ﺍﻟﺘﻠﻭﻥ ﺤﺎﻟﺔ •
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 ﺴﺎﻋﺔ 42 ﻤﻥ ﺃﻗل ﻫﻡ ﺍﻟﺫﻴﻥ ﺍﻟﻭﻻﺩﺓ ﺤﺩﻴﺜﻲ ﻓﻲ ﺤﺩﻭﺜﺎﹰ ﺃﻜﺜﺭ ﺍﻟﻭﻻﺩﻱ ﺍﻟﺘﻘﺸﺭ •
 .ﺍﻻﻜﺘﻤﺎل ﻭﺘﻌﺩﻱ ﻓﺘﺭﺓ  ﻋﻤﺭﺍﹰ
 .ﺍﻹﻨﺎﺙ ﻋﻨﺩ ﺤﺩﻭﺜﺎﹰ ﺃﻜﺜﺭ ﺍﻟﺴﺎﻟﻤﻭﻥ ﺒﻘﻊ •
 .ﻲﺍﻻﻜﻠﻴﻨﻴﻜ ﻭﺍﻟﺘﻭﺍﺠﺩ ﺍﻟﺩﻻﻟﺔ ﻤﺘﻌﺩﺩﺓ ﺍﻟﻭﻻﺩﺓ ﺤﺩﻴﺜﻲ ﻓﻲ ﺍﻟﺨﻤﺠﻴﺔ ﻊﺍﻟﻔﻘ •
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 .ﻟﻠﻁﻔل
 11ﻟﺘﻬﺎﺏ ﺍﻟﺴﺭﺓ ﻓﻲ  ﻁﻔل ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻤﻨﻬﺎ ﺍ51ﺍﻷﻟﺘﻬﺎﺒﺎﺕ ﺸﻭﻫﺩﺕ ﻓﻲ  •
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Chapter One 
1-   INTRODUCTION AND LITERATURE 
REVIEW 
Neonatal dermatoses are extremely frequent, such that one 
could affirm they are present in almost every NewBorn (NB) if one 
considers all cutaneous alterations. The incidence reported in the 
literature reaches 99.3% on realizing a complete exam, including 
the entire skin surface, the oral mucous membrane, scalp and nails, 
and considering all of the cutaneous alterations that can be 
found(1,2). 
They can be physiologic, temporary or persistent, or present 
important clinical significance, thereby meriting special attention 
by the examiner(3).Furthermore, the skin of NB presents distinct 
characteristics when compared to the skin of children or adults,     
therefore demanding special care(4).  
1.1 The skin of newborns: 
The skin of term NB (from 37 to 40 weeks, inclusive) is soft, 
velvety, with wrinkles, and covered by vernix caseoso                         
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which is a slippary yellowish material formed by desquamated 
cells and sebaceous secretion. Removal of the varnish is 
accompanied by desquamation of the epidermis in most NB. The 
skin of premature NB (up until 37 weeks of gestation) is more 
transparent and smooth. The vernix caseoso appears around the 
twentieth week of life and is present in minimal amounts until 
about the twenty fourth week(5). By the twenty fourth weeks the 
fetal skin is covered by a thick layer. As the term is approached, 
there is a decrease in the varnish, which then accumulates in the 
areas of the skin folds and scalp. The post-term NB (42 or more, 
weeks of gestation) practically do not present this varnish and have 
a clean aspect, as if they had just been bathed(6).   
1.1.1. Rethinking Vernix:  
Studying the composition and properties of vernix and its 
role in adaptation of the neonate to the extrauterine, the results 
suggest that rather than being a soil, vernix is a natural skin 
cleanser. It may also be an anti-infective, an anti-oxidant,                  
a moisturizer, and a wound-healing agent. Perhaps instead of 
rubbing vernix off of the newborn infant's skin, we should be 
rubbing it in(7).  
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1.1.2. The biology of vernix: 
Vernix is synthesized during the last trimester of pregnancy. 
At that time, a surge in sebaceous gland activity and increased 
desquamation of fetal corneocytes combine to create a proteolipid 
film that covers the fetal skin surface during the critical period of  
adaptation before birth(8). Vernix is believed to interact with the 
developing epidermis and facilitate the in utero formation of the 
stratum corneum(9). Evidence suggests that pulmonary surfactant 
produced by the fetal lung has a role in detaching vernix from the 
skin surface(8). The detached vernix mixes with the amniotic fluid, 
causing turbidity of the fluid, a recognized marker of lung 
maturity. 
1.1.3. Neonatal adaptation and the skin: 
         Critical to neonatal adaptation is the development of a 
relatively impermeable cutaneous barrier, the stratum corneum. 
performs many functions vital to the neonate's survival(9). Among 
these are maintaining a barrier to water loss, infection control, 
immunosurveillance, acid mantle formation, antioxidant functions, 
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thermoregulation, and protection from ultraviolet light and other 
chemicals. If left intact, vernix contributes considerably to these 
critical functions (10). 
The Transepidermal Water Loss (TEWL) is about 15 times 
greater in NB of 25weeks in comparison with term NB (5).  
The cohesion between the epidermis and the dermis 
intensifies with gestational age and after birth, presenting a greater 
propensity for formation of blisters in NB(5,9).   
  Brown adipose tissue is found in some anatomical regions, 
such as the interscapular region, neck and abdominal wall of NB.  
This tissue plays a role in the temperature control of the NB 
after birth through oxidation of the fatty acids. Low temperature 
lead to a depleting effect on the brown adipose tissue (10)of the NB 
with a light influence on the yellow adipose tissue (10).  
Melanocytes appear in the basal layer around six months of 
fetal life. The production of melanin is low, such that NB are less 
pigmented than older children and more sensitive to ultraviolet 
rays. 
5 
 
At birth, the skin surface is relatively neutral (pH about 6.5) 
and gradually becomes more acidic over the first few postnatal 
weeks. The skin pH falls to about 5.5, a level that is beneficial for 
antimicrobial defense by inhibiting the growth of pathogenic 
bacteria. Acidification also maintains epidermal barrier integrity(9). 
1.2. Traumatic lesions: 
1.2.1 Cephalohematoma is a periosteal hemorrhage that 
manifests as a limited tumefaction of the surface of any bone of the 
skull, most frequently on one of the parietal bones. It does not 
transpose any suture or fontanelle due to the solid osseo-periosteal 
adherence present in the periphery of the cranial bones. It is almost 
always singular, but can be multiple and involve more than one 
bone simultaneously. There is no alteration of the surrounding skin 
color and the tumefaction is not usually visible in the first hours 
after birth, since the periosteal bleeding occurs slowly. Its volume 
can increase in the first two days, remain stationary for a period 
that varies from two to three weeks and then regress. The 
cephalohematoma usually does not require treatment, although 
phototherapy can be necessary in cases of hyperbilirubinemia. 
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Incisions and drainage are contraindicated due to the risk of infec-
tion(11,12).  
 
1.2.2 Caput succedaneum is a diffuse edematous tumefaction that 
is sometimes ecchymosed of the soft tissues of the scalp, above the 
periosteum, involving the part of the skull presented during birth. 
The lesion can extend beyond the suture lines. At birth it exhibits 
its maximum development, then enters into a rapid decline and no 
longer exists by the time the cephalohematoma presents its peak. 
Analogical edema can occur in the facial presentations. No specific 
treatment is necessary, but when there is extensive echymosis, 
phototherapy may be indicated if there is hyperbilirubinemia(11,12).  
1.2.3 Superficial traumatic lesions: 
The loss of the epidermal barrier constitutes a potential entry 
site for hospital germs, with a risk of cutaneous and systemic 
infections(13). Peripheral venous system is sometimes used for the 
introduction of medicines and hemoderivatives in NB. There can 
be resulting formation of edema, echymosis, necrosis and scars in 
the site of the invasive procedure(13).  
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Very active NB can develop ulcerations in the knees, elbows, 
ankles, heels, fingers and other points of pressure. Scratch marks 
on the face can also be seen in these NB(14).  
The NB from Cesarean delivery occasionally suffers accidental cuts 
by the bistoury blade in any part of the corporal surface. The 
superficial lesions require only antiseptic care, while the deepest 
should be sutured(13).   
1.2.4 Forceps marks: erythema, ulceration, echymosis and necrosis 
of the subcutaneous tissue can occur in the face or scalp following 
application of forceps(12). 
1.2.5 Petechiae: are frequently observed in the upper thorax, 
cervical region, head and conjunctiva after difficult and prolonged 
deliveries. They are a consequence of the increased intrathoracic 
and venous pressure and cutaneous compression during the 
passage through the childbirth channel(12).  
1.2.6 Echymosis can be present in premature NB at birth or soon 
after, due to the fragility of the superficial blood vessels(12). 
Extensive lesions can cause anemia and hyperbilirubinemia. The 
petechiae and traumatic echymosis tend to be localized and not 
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associated with bleeding in other places, the platelet count and 
coagulation tests are normal, differentiating these from petechiae 
and echymosis secondary to the systemic hemorrhagic alterations. 
No treatment is necessary, because there is spontaneous 
disappearance in two or three days(14,15). 
1.3.  Desquamation: 
Desquamation in NB is a common finding when we consider 
the various degrees and locations. In a study accomplished with  
300 NB examined in the first days of life, the frequency of 
desquamation,  considering all the sites and intensities was 87.7%, 
although intense desquamation was present in only 0.3% of NB. 
The desquamation decreased around the fourth day of life and 
increased again, with a peak on the eighth day. By a gestational age 
in the region of 35 to 40 weeks there is as little variation in the 
degree of desquamation, presenting a rapid increase between the 
fortieth and the forty-second week and decrease starting from the 
forty-second week. When observed at birth, it is an abnormal 
phenomenon indicative of post-maturity, intrauterine anoxia or 
cutaneous ichthyosis(16).  In the premature NB desquamation does 
not occur until the second or third week of life(17).  
9 
 
1.4. Lanugo Hair: (Hypertrichosis lanuginose) 
Before birth, the fetus is completely covered by a fine and 
lightly pigmented hair called lanugo(18).  The first appearance of the 
lanugo type hair occurs usually about one month before birth(19). In 
many NB and especially premature NB, the lanugo can be present 
after birth, predominantly on the face, back and auricular 
pavilions(20). is more frequent in non-Caucasian NB(21).  
1.5.  Sucking Blisters: 
These are induced by vigorous suction realized by the fetus 
during its intrauterine life(22,23,24). The lesions are flaccid blisters or 
ulcerations, measuring between 0.5 and 2 cm  in diameter; 
characteristically located in the radial surface of the forearms, fists 
and hands, mainly in the dorsal surfaces of the thumbs and 
indicator fingers. They can be uni- or bilateral and symmetrical (21).    
Spontaneous resolution without sequels occurs within a period 
varying from several days to weeks. Topical antibiotics can be used 
as a prophylaxis(21).   
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1.6.  Skin Nodules in Newborns:   
A variety of cutaneous and subcutaneous nodules may be 
detected in the newborn. Most are benign and self-limited, such as 
cysts, subcutaneous fat necrosis, and certain soft tissue tumors. 
However, some may be because of malignancy or be a marker for 
other abnormalities, such as neural tube defects 
Cysts:  Common types of cysts include dermoid cysts and 
epidermal cysts. Other types, such as branchial cleft or thyroglossal 
duct cysts, may also occur.  
1.6.1. Dermoid cysts : 
Dermoid cysts are congenital subcutaneous lesions that are 
distributed along embryonic fusion lines of the facial processes or 
within the neural axis(1). The most common locations are overlying 
the anterior fontanelle, the bregma (junction of the coronal and 
sagittal sutures), upper lateral region of the forehead; lateral upper 
eyelid, and submental region, although lesions can occur anywhere 
on the scalp, face, or spinal axis.  
Dermoid cysts are almost always present at birth, although 
subtle lesions may not be noticed until, for example, trauma causes 
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inflammation. They present as small (1 to 4 cm in diameter), slow-
growing, asymptomatic rubbery subcutaneous nodules that are 
usually solitary. They are nonpulsatile, noncompressible, non 
tender masses that appear skin-colored or blue(1). The skin 
overlying the cyst appears normal unless a pit or a sinus is present. 
1.6.2 Dermal sinus:  
Cutaneous sinuses are one to five mm in length and may 
have a small tuft of hair protruding from the orifice(1). Connections 
to the CNS are most frequent with midline or nasal dermoid cysts, 
occurring in approximately 25 percent of cases. A pit or sinus is 
associated with approximately one-half of nasal dermoid cysts. 
Midline lesions-sacral dimple, most commonly in the lumbosacral 
region, are often markers of spinal dysraphism, including a 
tethered cord (2). 
Sinus tracts to the skin are usually detected when they 
become infected and drain purulent material. If the sinus or cyst 
communicates with the CNS, cerebrospinal fluid may drain from 
the lesion. This connection also allows entry of bacteria, and may 
be detected in a patient presenting with meningitis that is on 
account of typical skin flora(25). 
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 In addition, patients with midline lesions should be 
evaluated with neuroimaging to detect CNS connections or 
underlying spinal dysraphism. Patients with findings on 
neuroimaging or other clinical abnormalities should be referred to 
a neurosurgeon.  
1.6.3.   Milia:  
They are a frequent dermatosis, found in a proportion that 
varies from 40 to 50% of healthy NB(26,27).These are pearly white 
papules, measuring between one and two millimeters in diameter, 
located frequently in the face, mainly in the areas of the cheeks, 
chin, nasolabial cleft and the forehead. They can also be found in 
the upper trunk and penis. The lesions can be single or multiple 
and tend to group together. They usually disappear in a 
spontaneous manner during the first four weeks of life, though in 
some cases they can persist during the first three months. They do 
not require any therapy.  
1.6.4   Sebaceous hyperplasia: 
Hyperplasia of the sebaceous gland is a physiologic 
phenomenon of NB represented by multiple micropapules that are 
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skin colored or slightly yellowish and located mainly in the nose, 
cheeks and upper lip. They can also be seen in the forehead, 
areolas, genitals and limbs. It is a transitory alteration resulting 
from the influence of maternal androgens(28). It presents 
spontaneous resolution, usually within the first weeks of life (29).Its 
relationship to the gestational age is controversial. Although 
classically described in term NB, some works point to a higher 
frequency in premature NB (27).38 while other  workers could 
establish no link between gestational age, color or sex(1). 
1.6.5. Cysts of the oral cavity: Epstein pearls and Bohn's nodules: 
White-yellowish cysts found in the gums and palate of NB 
There are considered to be two types: A) cysts formed by islands of 
epithelial cells that persist in the fusion of the palatine layer, 
located in the median line of the palate, usually in the junction 
between the hard palate and the soft palate are the most commonly 
found, denomiated Epstein pearls. B) cysts that appear in the 
promianences of the alveolar maxilary and mandibular processes 
are less commonly found, denominated Bohn's nodules(30,31).Cysts 
of the oral mucous membrane of NB are rarely single and on 
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average number five or  six, their size does not increase. Since they 
are superficial, they disappear within a few weeks or month(31,32). 
1.6.6. Inclusion-cysts of the genitalia: 
Small inclusion-cyts or, epithelial pearls can be present in the 
distal portion of the foreskin of male NB and in the hymen or 
below the urethral meatus in female NB. These are round, white 
lesions, usualy measuring between two and 10mm in diameter and 
present a transitory character.they are not infectious in nature and 
thus do not require puncture or culture of  the secretion. 
Spontaneus disappearance usually occurs within the first 96 hours 
of life (14,33). 
1.7. Vesiculobullous And Pustular Lesions In The 
Newborn: 
Introduction:Vesicles, bullae lesions, and pustules in the newborn 
may be caused by infections, congenital disorders, or infiltrative 
disease. Benign and self-limited disorders, including erythema 
toxicum neonatorum, and transient neonatal pustular melanosis, 
do not require specific therapy. However, certain infections and 
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genetic disorders must be differentiated from these self-limited 
conditions because treatment may be needed(34).  
* Noninfectious Neonatal Pustular Eruptions 
1.7.1 Erythema toxicum neonatorum(ETN):    
ETN occurs in 31 to 72 percent of full-term infants but 
declines in incidence with decreasing birth weight and gestational 
age(35). The etiology is not known, but immaturity of the 
pilosebaceous follicles (the combined sebaceous gland and hair 
follicle) may contribute(36).  ETN is characterized by multiple 
erythematous macules and papules that rapidly progress to 
pustules on an erythematous base. The lesions are distributed over 
the trunk and proximal extremities, sparing the palms and soles. 
They are not present at birth, but typically appear within 24 to 48 
hours. The rash usually resolves in five to seven days, although it 
may wax and wane prior to complete resolution (37).  
The diagnosis is usually made upon the basis of clinical 
appearance. It can be confirmed by the appearance of numerous 
eosinophils and occasional neutrophils on a microscopic 
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examination of a Wright-stained smear of the contents of a pustule, 
although this is usually not necessary.  
Erythema toxicum is self limiting and no treatment is necessary 
other than reassurance to the parents 
1.7.2. Transient Neonatal Pustular Melanosis (TNPM): 
 (TNPM) incidence varies from 0.16 to 15% and the disorder 
is more common in black infants (23,24).  It is a benign condition of 
term neonates, characterized by the presence at birth of pustules or 
vesicles without surrounding erythema. These vesicopustules 
rupture easily, with subsequent formation of pigmented macules 
that are characteristically surrounded by a collarette of scale. These 
macules may persist for months but usually fade spontaneously 
within 3 to 4 weeks. Most commonly affected areas include the 
forehead, posterior ears, chin, neck, upper chest, back, buttocks, 
abdomen, and thighs, but all areas may be affected, including the 
palms and soles. Purely macular forms may indicate an 
intrauterine vesico-pustular eruption whereas the vesicle-pustular 
component has resolved in utero (1). 
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The cause of TNPM is unknown. Genetic influence seems unlikely 
since the condition has been reported in only one of identical 
twins(21).  
The main differential diagnosis includes erythema toxicum, 
Staphylococcal impetigo and Herpes simplex, however, these three 
entities do not present pigmented macules(38,39,40).  
TNPM in an easily identifiable entity and awareness of this 
dermatosis will avoid considering neonatal septicemia or 
unnecessary antibiotic therapy(41,42).  
1.7.3. Miliaria: 
Miliaria is a common finding in newborns. The condition is caused 
by accumulation of sweat beneath sweat ducts obstructed by 
keratin at the level of the stratum corneum, resulting in rupture of 
the ducts and blockage of normal sweating into the skin. The level 
of obstruction determines the clinical manifestations. It can be seen 
in up to 15% of neonates, occurring more commonly in warm 
climates, in nurseries without air-conditioning and especially in 
association with warming of the infant by an incubator, occlusive 
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dressings or clothing, or fever. Several types of lesions may 
result(42).   
• Miliaria crystalina (sudamina) is the most common type of 
miliaria and is manifested by minute, non-inflammatory 
vesicles without surrounding erythema. These lesions are 
asymptomatic, superficial and may appear like dewdrops on 
the skin. Commonly affected sites include the forehead and 
upper trunk. Miliaria crystalina represents rupture of the 
eccrine duct at the level of the stratum corneum.  
• Miliaria rubra (prickly heat) is due to intraepidermal 
obstruction of the sweat duct with sweat leakage into the 
duct and a secondary local inflammatory response(42).   
• Miliaria pustulosa also because of localized inflammation; it 
consists of pustules with an erythematous base similar to 
miliaria rubra  
• Miliaria profunda is papular or papulopustular and skin 
colored,  it is rare in neonates.  
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The diagnosis of miliaria is made by clinical observation(23).  
Sparse squamous cells and lymphocytes are seen on a Wright-
stained smear of a vesicular lesion, although this is not necessary.   
The lesions frequently become confluent. No specific 
treatment is needed(23,43). Lesions usually resolve rapidly when the 
infant is placed in a cooler environment with associated measures 
to reduce sweating, such as light, loose clothing and cool baths.  
* Infectious neonatal pustular eruptions  
 Infection — Infection always should be considered as a cause of 
vesiculobullous or pustular lesions in the newborn. Infectious 
disorders may be life-threatening and require urgent therapeutic 
intervention 
1.7.4. Bacterial Infections 
Bacterial infection in neonates may present with 
vesiculobullous or pustular lesions. The most common organism to 
cause pustules accompanying neonatal sepsis is Staphylococcus 
aureus. Because up to 60 percent of infants become colonized in the 
first few weeks of life, this organism is also an important cause of 
superficial skin infections (44). Listeria monocytogenes, 
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Streptococcal species, Pseudomonas aeruginosa, Treponema 
pallidum, and Haemophilus influenzae type B are other etiologic 
bacteria.  
1.7.4.1   Staphylococcal pyoderma — Impetigo Bullosa : 
  S. aureus can directly infect the skin, resulting in pyoderma 
that is characterized by pustules, erythematous papules, and 
honey-colored crusts. Lesions usually are found in areas of trauma, 
such as the diaper area, axillae, and periumbilical skin, although 
they may appear anywhere on the body.  
The diagnosis is confirmed with demonstration of Gram-
positive cocci in clusters and neutrophils on Gram stain of the 
vesicular fluid and isolation of S. aureus on culture. If lesions are 
extensive or the infant appears ill, a blood culture should be 
obtained prior to starting treatment.  
Small, localized lesions in a well-appearing infant may be 
treated with local hygiene and topical antibiotics. Oral therapy 
with a penicillinase-resistant penicillin or first-generation 
cephalosporin often is instituted for 7 to 10 days. Extensive lesions 
or lesions in an ill infant require parenteral antibiotic treatment.  
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1.7.4.2 Staphylococcal scalded skin syndrome:  Newborns are 
especially susceptible to dissemination of S. aureus     (Phage group 
II, lysotypes 3A, 3C, 55 or 71)  epidermolytic toxins, producing the 
Staphylococcal Scalded Skin Syndrome (SSSS) or Ritter disease).(45). 
Presentation usually occurs at 3 to 7 days of age, and rarely is 
seen at birth(46).   Affected infants are febrile and irritable, with 
diffuse blanching erythema often beginning around the mouth. 
Flaccid blisters appear one to two days later, especially in areas of 
mechanical stress including flexural areas, buttocks, hands, and 
feet(47).    Gentle pressure applied to the skin results in separation of 
the upper epidermis and wrinkling of the skin (Nikolsky's sign). In 
some cases, the entire upper epidermis may be shed (46).     Affected 
infants often have conjunctivitis; mucous membranes are not 
involved but may appear hyperemic.  
Flaky desquamation occurs as the lesions heal(46).     Because 
the cleavage plane of the blisters is intraepidermal, scars do not 
occur.  
If SSSS is suspected, cultures should be obtained from blood, 
urine, nasopharynx, umbilicus, abnormal skin, or any suspected 
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focus of infection. The intact bullae are sterile. Diagnosis is usually 
clinical (48).      
Treatment consists of prompt administration of intravenous 
penicillinase-resistant penicillin. Supportive skin care should be 
provided, with the use of emollients, such as creams or ointments, 
to improve barrier function. Fluid and electrolyte status should be 
monitored with losses replaced as needed(45).       
1.7.4.3 Streptococcal — Streptococcal skin infections may mimic 
those caused by staphylococci, although they are less common. 
Affected newborns may present with pustules and honey-colored 
crusts, often in association with a moist umbilical cord stump or 
omphalitis (49).      
1.7.4.4 Group B Streptococci (GBS) most commonly cause 
neonatal sepsis. However, skin lesions on account of GBS, such as 
bullae, erosions, and honey-colored crusts, occur rarely. Unlike 
other bacterial skin lesions, those resulting from GBS may be 
present at birth or develop later (50).      
If streptococcal disease is suspected, Gram stain and culture 
of a skin lesion should be obtained.  
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Treatment of GAS includes parenteral antibiotics and 
surveillance for evidence of invasive infection(50).       
1.7.4.5  Listeriosis: Clinical manifestations can occur early, before 
seven days, or late, after seven days. Both forms can present with 
meningitis and signs of septicemia. Infants with the early form 
often have multiple pustules on the skin and mucous membranes.  
1.7.5. Viral infections: 
A number of viruses can cause vesiculopustular or bullous 
lesions in the newborn. In most cases, lesions do not appear at birth 
but rather days to weeks later. Herpes Simplex Virus (HSV) and 
Varicella-Zoster virus (VZV) are the two most common, but 
Cytomegalovirus (CMV) and coxsackieviruses occasionally can 
induce these types of skin lesions.  
1.7.5.1   Herpes Simplex Infection (HSV):  
Approximately 5% of neonatal HSV is a truly intrauterine 
infection, resulting in a baby infected at birth(51).      Since the 
primary period of viral inoculation is intrapartum, and given the 
variable incubation time, neonatal HSV may be present any time in 
the first 4 to 6 weeks of life. Up to one quarter of infected neonates 
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will have signs of infection on the first day of life(51). Most (70%) 
neonatal herpes simplex virus are due to HSV type 2. HSV-2 may 
be acquired by the neonate transplacentally, by viremia during 
gestation, intranatallyby passage through an infected birth canal, 
or postnatally by direct contact with infected humans  
The skin lesions typically consist of 1 to 3 mm vesicles and 
erythematous papules that may develop into pustules, crusts, and 
erosions. They usually occur on the scalp (46). Lesions also may 
occur on the trunk or buttocks (especially with a breech 
presentation). Lesions are not usually present at birth, and develop 
at 6 to 13 days of age (46).  
1.7.5.2  Varicella-Zoster (VZV): 
Neonatal varicella is a serious illness associated with a 
mortality rate up to 25 percent. Newborns born to mothers who are 
exposed to VZV or have clinical disease manifestations within two 
weeks of delivery are at the greatest risk for infection. Nosocomial 
acquisition of VZV also can occur(46).  
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1.7.6. Fungal Infections: 
• Candidiasis:  
Candida infection can be divided in two forms, congenital 
and neonatal. Congenital candidiasis is an intrauterine infection, 
while neonatal candidiasis is acquired as the infant passes through 
a contaminated birth canal. In both forms the causative organism is 
Candida albicans, a pathogen found in the vaginal canal of 20 to 
25% of pregnant women. A possible way in which intrauterine 
infection may occur is by Candida organisms ascending via the 
vagina and crossing ruptured or intact fetal membranes(52,53).  
1.8. Color Changes:  
Benign causes of color changes in neonates include 
physiologic changes, as well as melanocytic and some vascular 
lesions.  
1.8.1. Harlequin color change: Harlequin color change is observed 
when an infant is lying on his or her side. It is characterized by 
intense reddening of the dependent side and blanching of the non-
dependent side, with a demarcation line along the midline. It 
affects approximately 10 percent of newborns, occurring more 
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often in preterm infants. The frequency is greatest in the first few 
days of life, but it has been observed up to three weeks after birth. 
The duration ranges from a few seconds to 20 minutes.  
The etiology of harlequin color change is unknown. It may be 
related to immaturity of the autonomic regulation of cutaneous 
blood vessel tone (46).      
1.8.2. Mongolian spot: 
Mongolian spots are the most frequently encountered 
pigmented lesions in newborns. There are marked racial 
differences in prevalence. In two large series, Mongolian spots 
were seen in 95 percent of black, 81 percent of Asian, 46 to 70 
percent of Hispanic, and 10 percent of white infants(54,55) .                   
The spots typically appear as congenital blue-grey pigmented 
macules with indefinite borders, although they can also be 
greenish-blue or brown. The diameter of the lesion may be 10 cm 
or more. The most common location is the sacro-gluteal region, 
followed by the shoulders (54). They rarely occur on the head, face, 
or flexor surface of the extremities. Mongolian spots are completely 
benign and usually fade during the first or second year of life.  
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The lesions are results of the delayed disappearance of 
dermal melanocytes. A biopsy, which is rarely indicated, shows the 
widely spaced dermal melanocytes in the deep dermis. Patients 
with extensive Mongolian spots  associated with lysosomal storage 
disease have been reported(56,57). 
1.8.3. Nevus sebaceus of Jadassohn:  Nevus sebaceus of Jadassohn 
is a congenital lesion that occurs primarily on the scalp or face. It is 
a hamartoma that combines epidermal, follicular, sebaceous, and 
apocrine gland abnormalities(58,59).Although rare familial forms 
have been reported, these nevi are not usually hereditary and occur 
with equal frequency in relation to sex and race(60).         
Nevus sebaceus is usually present at birth, but may not be 
noted until later(58,59). The characteristic lesion is a solitary, well-
circumscribed, oval or linear, hairless, waxy plaque that is rosy or 
yellowish in color (58,61).The surface may be velvety or verrucous. 
The lesions vary in size from a few millimeters to several 
centimeters in length (58). Before puberty the lesions increase in size 
proportionate to the growth of the child; at puberty they become 
thicker, more verrucous, and more waxy.  
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Nevus sebaceus of Jadassohn may occur in association with 
cerebral, ocular, and skeletal abnormalities. (61,62).  
Secondary neoplasms, both benign and malignant, may occur 
within the lesions (59,62).  
Surgical excision is the treatment of choice and has traditionally 
been recommended because of concern for the development of 
secondary malignant neoplasms within the lesions(63).  
1.9  Vascular Birthmarks: 
  Vascular birthmarks include hemangiomas and vascular 
malformations. Many are clinically insignificant but others have 
associated abnormalities or develop complications (64).  
1.9.1 Acrocyanosis and livedo reticularis (physiologic vascular 
alterations)  
Congenital Cutis marmorata or livedo retiicularis is a bluish 
and reticulated discoloration of the skin, commonly seen in NB. It 
is a physiologic reaction to the cold, that disappears when the child 
is warmed. It presents a diffuse asymptomatic character and 
involves the trunk and extremities(64).  The marble-like mottling of 
the skin can last weeks or months, but does not have any 
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deleterious consequence to the NB and can recur during infancy(65).  
Physiologic congenital cutis marmorata should be differentiated 
from cutis marmorata telangiectatica congenita, which is also deno-
minated generalized congenital phlebectasia(65,66).                      
1.9.2 Cutis marmorata telangiectatica congenita: Cutis marmorata 
telangiectatica congenita (CMTC) is a congenital vascular 
malformation characterized by a generalized or localized 
reticulated cutaneous vascular network. Like cutis marmorata, it 
may be accentuated by cold. However, unlike cutis marmorata, the 
cutaneous abnormalities may be associated with skin atrophy and 
ulceration.  
Lesions usually fade or resolve spontaneously within two 
years, but rarely persist unchanged (67).  
1.9.3    Salmon patches: (angel's kiss, stork's beak.) 
  They are capillary malformations that present as pink-red 
macules. Lesions of the eyelid, glabella, and midline of the nape of 
the neck which are the most commonly affected areas, occur in 40 
to 60 percent of infants(68). These lesions generally fade within one 
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to two years, although lesions on the back of the neck may persist 
unchanged with little consequence (68).              
 The lesions usually become more marked when the child 
cries and can disappear totally when compressed. Salmon patch is 
usually present in more than one place in the same NB(69,7o).                     
The frequency reported in the literature is very variable, 
ranging from 1.5%64 to 74%.62 The distribution of the lesions in 
NB is 37.1 % in the nape, 19.6% in the glabella, 15.4% in the eyelids, 
1.5% in the nose and 0.5% in the upper lip(70).   
1.9.4 Hemangiomas: 
1.9.4.1 Infantile hemangiomas are the most common benign 
tumors of infancy. They occur in up to 10 percent of infants (71), 
generally within the first few weeks of life, these lesions are cha-
racterized by presenting a proliferation of the endothelial cells, 
with rapid growth , denominated the proliferative phase, present 
at birth in 40% of the cases, and slow involution occurs between 
one and five years of life, denominated the involutive phase.  
The growth of the lesion is proportional to the child's growth, 
90% of the lesions are recognized at birth and do not present 
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spontaneous involution. However, one should take into 
consideration the fact that not every hemangioma resembles a 
strawberry, since they can grow deeply in the subcutaneous and 
muscular tissue and may not involve the papillary dermis. The 
term cavernous should, be avoided (71,72).  
1.9.4.2 Port wine stains: Port wine stains (PWS), which are 
capillary malformations, are uncommon (0.1 to 0.3 percent of 
newborns) low flow malformations that can occur anywhere on the 
body .The lesions are pink or red patches that are unilateral in 85 
percent of cases (73,74). They enlarge proportionally to the child's 
growth and persist in approximately 40 to 60 percent of affected 
patients.  
Flashlamp pulsed dye laser treatment lightens or resolves 
PWS in 50 to 75 percent of patients.  While most PWS are isolated 
anomalies, they may be associated with developmental defects(75). 
• Sturge-Weber syndrome is a rare congenital but not 
hereditary vascular disorder characterized by a facial 
capillary malformation and an associated leptomeningeal 
vascular malformation (74).   
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• Klippel-Trenaunay syndrome is an extensive PWS with 
underlying venous and/or lymphatic malformations 
involving an extremity (76).    The capillary lesion is associated 
with soft tissue swelling and bony hypertrophy.  
1.10. Congenital Melanocytic Nevi (CMN) : 
(CMN)  are present at birth, affecting between 1 and 6 percent of 
infants (77). CMN are of concern because of their malignant 
potential (77,78).    
Clinical features — CMN are classified according to their size 
or the size they are expected to reach in adulthood (77).     The 
categories are designated as small, medium, and large if their 
greatest diameter is < 1.5 cm, 1.5 to 19.9 cm, or 20 cm, respectively. 
Most CMN grow in proportion as the child grows, although some 
CMN grow rapidly in early infancy. Most lesions are small with 
smooth surfaces and uniform light to dark brown pigmentation 
and sharply demarcated borders (79). Lesions are usually solitary, 
but may vary in location, size, and number.  
Large congenital nevi, also known as giant congenital 
pigmented (or hairy) nevus or "bathing trunk" nevus, may also 
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occur. These lesions typically have a more irregular surface, 
pigmentation that varies from light brown to black, and 
hypertrichosis, which creates additional cosmetic concerns (80). 
These nevi usually involve the trunk and may involve 15 to 35 
percent of the body surface (79). Numerous additional small nevi are 
often present. Associated neoplasms  are: 
• Melanoma —    The risk for developing melanoma seems to 
correlate at least to some degree with the size of the nevus (81). 
• Neurocutaneous melanosis —in which benign or malignant 
melanocytic tumors affect the leptomeninges (82).  
Management: it is usually recommended that these lesions be 
excised before puberty (77).  
1.11. Café-au-lait Spot: 
Café-au-lait spots are brownish stains of a uniform shade 
with very defined limits and irregular border, varying from 0.5 to 
50cm in diameter, though the majority tend to be under l0cm in 
diameter. The lesions can be present at birth and usually increase 
in both size and number during the first decades(83).  Café-au-lait 
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spots are present in a proportion that varies from 10 to 20% of the 
normal popuation(84). 
They constitute the best cutaneous expression of 
neurofibromatosis, the diagnosis of which should be suspected 
when the patient presents five or more café-au-lait spots with a 
diameter greater than 0.5cm in children under five years of age or 
the presence of six or more lesions with a diameter of more than 
1.5cm in adults(83,84).  Other disorders can be present, such as 
Albright's syndrome, Watson's syndrome, Noonam's overlap 
syndrome and type 1 neurofibromatosis, tuberous sclerosis, 
epidermic nevus syndrome, Bloom's syndrome, Silver's syndrome, 
Gaucher's disease, basal cell nevus syndrome and Turner's 
syndrome(85).  
1.12. Supernumerary Nipple:  
The supernumerary nipple also denominated polythelia(86) 
presents clinically as a small, brownish or rosy, papule, which can 
be concave, umbilicated or raised and may be confused with a 
melanocytic nevus. It is observed in both sexes, occurs along any 
point of the mammary line from the armpit to the groin. Since the 
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supernumerary nipples can contain mammary tissue, they are 
subject to complications, such as fibroadenoma, papillary 
adenoma, cysts or carcinoma(86).   
1.13    Adnexal Polyp of Neonatal Skin: 
Adnexal polyp of neonatal skin is a firm, polypoid and elastic 
lesion, measuring about 1mm or less in diameter. The surface is 
flat, and the color is the same as the skin or rosy. The lesion 
becomes dry and brownish and falls off spontaneously a few, days 
after birth. Adnexal polyp of neonatal skin can be single or 
multiple and, in some cases, symmetrical. The preferred site is the 
mammary areola, but can also be located in the lower eyelid, 
cheeks, pre-auricular region, scapular area, axillae, arms, 
hypochondrium, scrotum and large lips(87,88).   
1.14  Puberty in Miniature: 
Some NB present characteristics similar to those found in 
puberty and gestation due to the maternal hormonal changes 
which can have a transplacental affect on the fetus. There can be 
hyperpigmentation of the nipple and external genitalia, most 
frequently among dark-skinned NB(89). The clitoris can be 
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hypertrophic. A vaginal secretion that is creamy can occur during 
especially in the first three days of life. Hypertrophy and secretion 
of the mammary glands can be observed, popularly denominated 
witch's milk, in NB of both sexes. The mammary tumescence 
decreases during the second week and usually becomes 
undetectable by the end of the fourth week, but it can rarely be 
more persistent. The phenomenon is absent or very discreet in 
premature NB(90).   
An external prominence of the hymen that decreases 
gradually with the time is seen frequently in NB(91).  (92).   
1.15  Accessory Tragus: 
Accessory tragus (Preauricular tag) are papules or nodules 
present at birth, which may be single or multiple, unilateral or 
bilateral, sessile or pedunculated and located in general in the tra-
gus or anterior to it. The lesions can also be present in the line 
drawn between the tragus and the angle of the jaw, and, in the 
cervical region, anterior to the sternocleidomastoid muscle(26). The 
lesions are soft or with a cartilaginous consistence, the color of 
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skin, diameter varying between five and 10mm and can present 
vellus type hair in their surface(93).   
In most cases accessory tragus is an isolated defect, but it can 
be associated with other malformations of the branchial apparatus 
and it occurs frequently in Treacher Collins' syndrome, 
Goldenhar's syndrome, Niger's syndrome, deletion of the short 
arm of chromosome four, oculocerebrocutaneous syndrome and 
Turner syndrome(26).  
1.16. The Genodermatoses: 
   The genodermatoses represent a large group of inherited 
single-gene and chromosomal disorders with skin manifestations. 
Many of these disorders are rare. However, the recognition of their 
skin findings is important not only for the initiation of appropriate 
dermatologic therapy, but also for the detection of other associated 
abnormalities in these frequently multisystem disorders.  
1.16.1. Disorders of keratinization:  
The maturation of basal epidermal cells to the flattened cells that 
comprise the superficial stratum corneum is known as 
keratinization (94).  Approximately 50 genes that encode keratins 
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have been identified in humans. The phenotype resulting from a 
particular mutation depends upon the tissue-specific expression 
pattern of that keratin.  
1.16.1.1  Ichthyosiform dermatoses:  The ichthyosiform dermatoses 
are a diverse group of hereditary skin disorders characterized by 
the accumulation of "fish-like" scales resulting from abnormal 
epidermal cell kinetics or differentiation The severity of the 
individual disorders ranges from asymptomatic to life-threatening.  
The cornerstone of therapy for all is to maintain hydration of the 
skin with emollients. Severe or extensive involvement may require 
oral retinoids.  Six common inherited ichthyosiform dermatoses 
are: 
• Ichthyosis vulgaris: It is not apparent in the newborn..  
• X-linked ichthyosis: The disorder typically presents in the 
newborn period, with onset at 2 to 6 weeks of age, and 
gradually worsens with age (94).   
• Lamellar ichthyosis: is a rare and severe autosomal recessive 
disorder, affecting approximately 1 in 300,000 live births(94). 
Affected patients typically present as a "collodion baby" at 
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birth, although other disorders may present with this 
appearance. The infant appears encased in a translucent, taut, 
parchment-like membrane with underlying generalized 
erythroderma; the covering membrane dries out and 
gradually is shed, leaving residual erythema and 
hyperkeratosis. Most infants have ectropion (exposure of the 
palpebral conjunctiva by eversion of an edge of the eyelid) 
and eclabium (eversion of the lips). Neonatal complications 
are because of loss of barrier function of the skin and include 
sepsis, electrolyte abnormalities, and protein loss. (94).    
• Congenital ichthyosiform erythroderma:   also known as 
nonbullous congenital ichthyosis, is a milder disorder than 
lamellar ichthyosis. Inheritance is autosomal recessive(94). 
Epithelial turnover is increased. Nearly all affected patients 
present at birth as a collodion baby similar to lamellar 
ichthyosis  
• Epidermolytic hyperkeratosis:Epidermolytic hyperkeratosis, 
also known as bullous ichthyosis is an autosomal dominant 
Epithelial turnover is increased in the disorder. The condition 
typically presents in the neonatal period with widespread 
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blistering and erythema. Hyperkeratosis also may be evident 
at this time.  
• Harlequin fetus: Harlequin fetus is the most severe form of 
congenital ichthyosis and is often lethal in the neonatal 
period Inheritance is autosomal recessive. Mutations in the 
ABCA12 gene have been reported (94).  
The affected fetus is encased by massive armor-like plates of 
scale with deep fissures. The diamond-like configuration of the 
scales results in the appearance of a harlequin clown. Other 
features include severe ectropion; eclabium; and deformed or 
absent ears, nose, fingers, and toes. Many infants are stillborn or 
die shortly after birth from constriction causing respiratory 
compromise and the inability to feed, or from sepsis.  
1.16.2. Disorders of cohesion:   These disorders result from 
abnormalities in the cohesion of the layers of the epidermis. They 
result in separation of the layers in response to minimal injury.  
1.16.2.1 Epidermolysis Bullosa (EB):   The epidermolysis bullosa 
(EB) syndromes are a group of more than 23 mechanobullous skin 
diseases that share a common feature of blister formation occurring 
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with little or no trauma They are broadly classified into three 
groups by the level at which the separation occurs. The three main 
groups are EB simplex, junctional EB, and dystrophic EB. 
Separation is at the intraepidermal, intra-lamina lucida, and sub-
basal lamina levels, respectively. Further distinctions are made 
according to mode of inheritance, extent of disease (localized, 
generalized), associated features, and underlying genetic 
alterations (24).  
Diagnosis requires a skin biopsy with examination by 
electron microscopy or immunofluorescent mapping to determine 
the level of epidermal separation and define other characteristic 
defects of a given subtype. Clinical findings are insufficient for 
diagnosis, and routine histologic examination may be misleading.  
In general, management of all forms of EB consists of 
prevention of trauma, careful wound care, and treatment of 
infection. More severe forms of EB, such as recessive dystrophic 
EB, require intensive palliative and supportive measures to address 
common complications such as pain, nutritional deficiencies, life-
threatening infections, and debilitating deformities secondary to 
scarring of the skin and mucosa.  
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In addition to regular dermatologic evaluations, care is often 
facilitated by a multidisciplinary team including a geneticist, 
orthopedic surgeon, plastic surgeon, ophthalmologist, dentist, 
social worker, physical and occupational therapists, and 
nutritionist(95). 
• Epidermolysis Bullosa simplex:   It is an autosomal 
dominant disorder(23).EB simplex typically presents at birth 
or in early infancy. Bullae occur with mild trauma, but 
lesions typically heal without scarring. Most forms have mild 
or no mucosal involvement. The course is chronic, but 
blistering tends to decrease with age and lifespan is normal.  
• Junctional Epidermolysis Bullosa : 
This variant is a more severe form than EB simplex. Onset is 
at birth with widespread bullae and erosions with nonhealing 
granulation tissue. Associated features include absent nails, 
dysplastic teeth, and oral lesions. Some patients with junctional EB 
have pyloric stenosis or atresia (95).  
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Patients with a milder variant develop bullae, primarily on the 
extremities, that may heal with atrophic scarring. These patients 
have normal life expectancy(96).  
• Dystrophic Epidermolysis Bullosa: Dystrophic EB includes 
autosomal recessive and dominant forms. The onset of this 
disorder is at birth, with generalized bullae that heal with 
extensive scarring and milia (small multiple inclusion cysts in 
the dermis). There is frequent involvement of the mucous 
membranes of the mouth, gastrointestinal tract and eyes, 
which may be severe(96) 
1.16.3  Pigmentation disorder:   Melanin, a black or brown pigment 
formed from tyrosine is responsible for the color or skin and hair 
(97). Melanin is synthesized in melanocytes, which are specialized 
dendritic secretory cells derived from the neural crest. These cells 
migrate to the basal layer of the epidermis during embryogenesis. 
The presence of melanin in the epidermis helps provide protection 
from ultraviolet radiation.  
Disorders include decreased and excessive pigmentation. 
Diagnosis is based on the clinical features in most cases, although 
some may be clarified with molecular testing. They include; 
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oculocutaneous albinism, ocular albinism, piebaldism, 
Waardenburg syndrome tuberous sclerosis and Incontinentia 
pigmenti(97) 
• Incontinentia pigmenti — (IP) is an X-linked dominant 
multisystem disease that is usually lethal in males. Skin lesions 
eventually develop in all patients. They are present at birth in 
approximately 50 percent of cases, and often are the only 
obvious neonatal finding. Other cutaneous changes include 
patchy alopecia, woolly-hair nevus, and nail dystrophy. 
Systemic abnormalities occur in nearly 80 percent of 
patients(96,97). 
1.16.4 Disorders of connective tissue:  Abnormalities of connective 
tissue are frequently expressed in the skin. Thus, multisystem 
inherited connective tissue disorders such as Ehrlos-Danlos 
syndrome, Marfan syndrome, and osteogenesis imperfecta can be 
classified as genodermatoses. Pseudoxanthoma elasticium and 
focal dermal hypoplasia are less common connective tissue 
disorders with prominent skin abnormalities (22 ).   
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1.16.5 Disorders of ectodermal derivatives: These disorders 
involve the skin and its appendages, such as hair, nails, and sweat 
glands. Examples include anhidrotic ectodermal dysplasia, hidrotic 
ectodermal dysplasia, and pachyonychia congenita(22).    
1.17  Statistical Survey of Skin Changes In Neonates: 
• Japan: Observation of  5387 infants over 10 years in weekly 
visits to a neonatal and obtained the following frequency 
data on these skin changes: erythematoxum neonatorum, 
40.8%, perianal dermatitis, 18.9%; scrotal pigmentation, 
15.2% miliaria, 8.5%; and adnexal polyp of neonatal skin, 
81.5%, salmon patches, 22.3%; nevocellular nevi, 2.7%; port-
wine stains 2.1%; strawberry marks, 1.7%; café au lait spots, 
1.7%; epidermal and seba, 0.3%; accessory auricles, 0.3; and 
smooth muscle harmartomas, 0.2%. A positive relationship 
was observed between infant maturity and the prevalence of 
erythema toxicum neonatorum.  Apart from candidiasis, 
neonatal skin infections were extremely rare(98). 
• China:  The presence of various types of birthmarks was 
determined in 3.345 Chinese infants under 48 hours of age.  
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Mongolian spots were present in 86.3% of the studied infants.  
Vascular lesions included salmon patch (22.6%), port-wine 
stain (0.4%), and strawberry marks (0.7%).  Nevocellular nevi 
(1%), sebaceous nevi (0.1%) and café au lait spots (0.4%) were 
also found.  The following non-birthmark skin changes were 
observed: erythema toxicum neonatorum (33.7%), 
preauricular tags (1.3%), preauricular pits (2.5%) and a 
hyperpigmented scrotum (31.3%; in 1,727 male infants), 
which was related to the presence of Mongolian spot(99). 
• USA: Miami, Florida,: Examination of a total of 1056 
newborns, the seven skin finding most frequently seen were: 
Mongolian spots (72.5%), sebaceous hyperplasia (38.7%), 
salmon patch (34.6%), Epstein’s pearls (33.0%), and transient 
pustular melanosis (18.1%) respectively.  Among these 
findings, Mongolian spots, sebaceous hyperplasia, salmon 
patch, erythema toxicum neonatorum, linea nigra and 
transient pustular melanosis were statistically significantly 
more frequent among Blacks than among Caucasians.  
Congenital pigmented nevi were clinically diagnosed in 36 
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newborns (3.4%); the majority of the lesions were less than 10 
mm in diameter(100).  
• India: Of the 100 neonates examined The non-infective skin 
conditions observed are given in Mongolian spots 84 (91.3%), 
Epstein's pearls 34 (36.9%), erythema toxicum 27 (29.3%), 
miliaria 24 (26%), sebaceous hyperplasia 22 (23.95%), milia 12 
(13%), physiologic scaling of new born 15 (16.3%) , cutis 
marmorata 1 (1.08%), lanugo hair 1 (1.08%), icterus 14 (15.2%) 
perianal dermatitis 1 (1.08%), cradle cap 2 (2.17%) and insect 
bite reaction 2 (2.17%).Infections were found in 5 (5%) 
neonates comprising of oral thrush in 1 (1%), cutaneous 
candidiasis in 2 (2%) and omphalitis in 2 (2%). Melanocytic 
naevi were found in 2 (2%), naevus achromicus in 1 (1%), 
portwine stain in 1 (1%) café au lait macules in 2 (2%) and 
piebaldism in 1 (1%) neonates respectively(101). 
• Israel: The purpose was to determine the frequency of 
birthmarks in Israeli neonates of Jewish and Arabic origin. 
1672 newborn infants under 96 hours of age were examined 
for the presence of birthmarks. Of these 841 (50.3%) were 
Jewish and 831 (49.7%) were Arab.  Melanocytic brown 
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lesions (Mongolian spots, congenital nev and café-au-lait 
spots), were more common in Arab infants.  The vast 
majority of Jewish infants with Mongolian spots were of 
Asian or African ancestry.  On the other hand, congenital 
melanocytic nevi were found only in Jewish infants of 
European ancestry.  Vascular lesions (salmon patch are post-
wine stain) in Arab neonates exhibited a female 
preponderance(102). 
• Jordan: An overall 500 neonate born were included in this 
study. Epistein pearls was the commonest skin lesion 415 
neonate (83%), followed by Mongolian spot 390 (78%).  
Erthema toxicum was found in 350 neonates (68%), milia 285 
(57%), sebaceous hyperplasia 255 (51%), miliaria 245 (49%), 
salmon patch 160 (32%), desquamation 105 (21%), congenital 
melanocytic naevus 15 (3%), collodion baby 2 (004%), 
erythema toxicum is higher in the dark skinned population 
than was expected, which may suggest reasons other than 
racial factors(103). 
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• Sudan: There is one study found in Sudan about pattern of 
clinically detectable congenital malformations among 
Sudanese children at birth (12). The results of the study 
concerning skin lesions preauricular skin tag in 2 NBs, 
melanocytic nevus in 1 NB, portwine nevus in 1 NB and 
extranumerary nipple in 1 NB (104). 
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Justifications  
 
? Cutaneous alterations are common in neonates, nevertheless, no 
reliable studies to characterize the clinical spectrum of skin 
manifestations in neonates in Sudan. 
? Birth marks and dermatoses in newborns can cause a great deal 
of anxiety for parents.  While the vast majority of these skin 
conditions are benign and transient, each case needs to be 
evaluated carefully.  Once a benign lesion is identified, reassure 
the parents and proceed with treatment if necessary. 
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Objective 
 
? To study the clinical spectrum of cutaneous lesions in the first 
96 hours of neonatal life in Omdurman Maternity Hospital. 
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Chapter Two 
2. MATERIALS AND METHODS 
 
2.1. Study design: 
  A prospective, cross-sectional hospital based study. 
2.2. Study area: 
The study was conducted in Omdurman Maternity Hospital 
which is one of the largest maternal hospitals in Africa and Middle 
East.  Omdurman city is the national capital of Sudan, inhabited by 
different ethnic groups originally from various parts of the 
country. Construction of the hospital was in 1957; thereafter, it was 
subjected to many stages of development through all sections, with 
improvement in health policies and staff workers.  There are 6 
obstetrics units, emergency department with 2 labour room, 2 
theatres, referral clinics for antenatal care and follow up, 
ultrasound department and midwifery school. There is a neonatal 
care unit with 30 incubators and 35 cots; under supervision of 
paediatric consultants. The rate of deliveries is ranging between 
21600-27600 per year, 1800-2400 deliveries per month, 60-80 
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deliveries per day, comprising all forms of vaginal deliveries and 
caesarean sections. 
The total number of obstetric wards of the delivered mothers 
(where the study was conducted) are four: 
1- The short- stay ward, for 2 hours stay after normal 
vaginal delivery, obstetrical beds are 15. 
2- The general ward, obstetrical beds are 40.  admitted 
mothers are those who have  
a. Vaginal deliveries with complications. 
b. Any medical problem needs follow up after vaginal 
delivery. 
c. Caesarean section. 
3- First class ward (private) for booked cases of both 
vaginal delivery and caesarean section. Duration of 
stay >24 hours. (20 beds). 
4- Second class ward (private) for booked cases of both 
vaginal delivery and caesarean section. Duration of 
stay >24 hours. (60 beds). 
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2.3. Study duration: 
The study was conducted from 1st. August 2007- 1st. January 
2008.  
2.4. Study population: 
Newborns delivered at Omdurman Maternity Hospital, 
during the period of the study, on the basis of 3 days per week 
(Sunday-Tuesday-Thursday). 
2.5. Sample Size and Sampling Techniques:  
2.5.1. Sample size: 
n = z²p (1-p)/d²     =       (1.96)²0.6 (1-0.6)/ (0.05)² 
n= sample size 
 z = statistical certainty (1.96 for 95% confidence). 
p= estimated prevalence (prevalence is taken as 60%). 
d= acceptable margin of error (p value) = 0.05  
         The sample size was targeted to be ≥ 600.
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2.5. 2. Sampling Techniques: 
On the basis of 3 days per week (Sunday-Tuesday-Thursday) 
attendance of all mentioned obstetrical wards, covering all forms of 
deliveries (vaginal, complicated vaginal and caesarean sections 
deliveries), studying all neonates with different ages (taken in 
hours) but not more than 96 hours of age.  
 Some NBs were referred to the nursery for management. 
 Serum total and direct bilirubin tests were taken for icteric 
NBs. 
2.5.3. Inclusion Criteria:  
The neonates delivered at Omdurman Maternity Hospital, 
during the period of the study. 
2.5.4. Exclusion criteria: 
We excluded neonates born outside the hospital, and those 
whose parents refused to participate in the study. 
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2.6. Research Technique: 
2.6.1. Ethical considerations: 
An informed verbal consent was obtained from the parents 
for all the steps of the study including taking laboratory samples 
and photographs. 
A written consent was obtained from the hospital administrator. 
2.6.2. Study tools and Methods: 
2.6.2.1. Questionnaire form: including the following:-   
Neonate’s variables: Age, sex, gestational age (maturity), 
birth weight, mode of delivery, complication of delivery. 
Mother’s variables: Medical obstetric and gynaecologic 
variables, maternal and family medical history including skin 
diseases, hereditary and genetic diseases and chronic illness, and 
medications. (Annex I). 
2.6.2.2 Clinical examination sheet:  
          This was completed after examining the newborn 
considering: general physical and systemic examination including 
gestational age assessment using:  modified Ballard method (105), 
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weight of the NB using digital scale**, and appropriation for 
gestational age using percentile chart. 
The dermatological examination was done, including the entire 
skin surface, scalp, oral cavity and nails. Physiological and 
pathological skin manifestations were recorded.   
2.6.2.3 Photographing:  
          Most   lesions were photographed by digital camera, inside 
the ward besides the mothers and sometimes in a separate bed. 
2.6.2.4 Laboratory investigations: 
Non-invasive laboratory investigations were performed 
according to nature of the skin lesion including: Smears from 
pustules and skin swabs for gram stain and bacterial culture.  
When a smear from a pustule did not react with gram stains, 
microscopic examination of the content of the pustule was 
achieved for the appearance of neutrophils or eosinophils. All 
                                                
** (Electronic baby weighing, scale DD C 20 BE Dickson USA 
* AGA = baby weight is between 70 – 90% of appropriateness of gestational age. 
** LGA =  baby weight is  > 90% of appropriateness of gestational age. 
*** SGA = baby weight is < 70% of appropriateness of gestational age. 
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collected samples were referred at the same day to the lab with 
name and serial number of the patient.  
2.7 Research team: 
The author: Completed the questionnaires and collected laboratory 
specimen. 
House officers:  Four house-officers were trained by the author. 
They participated in completing some of the questionnaires 
and in photographing of the lesions.  
Dermatologist: Consultation of dermatologist was achieved for 
uncommon and serious manifestations.  
Laboratory technician: the samples were processed by laboratory 
technician on private lab. 
Statistician: had assisted in data analysis. 
2.8 Data management: 
 2.8.1 Data verification: 
                    The author completed most of questionnaires and 
verified the data completed by research team. Clinical 
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examination and the laboratory sampling of the study were 
done by the author.  
2.8.2 Data analysis: The data was collected using precoded 
master sheet and analyzed using Statistical Package of Social 
Sciences (SPSS). Significance testing of difference between 
proportions was conducted using the Chi-square test that was 
applicable, adjusted by Pearson's or Fisher's exact test, 
depending on the number of observations, with a value 
corresponding to p <0.05 for significance unless otherwise 
stated. The Chi-Square Test procedure tabulates a variable 
into categories and computes a chi-square statistic.  
2.9 Limitation of the study: 
The skin lesions of the early discharged NBs who were taken         
<24 hours of age, and the skin lesions that appeared in NBs aged 
more than 24 hours were recorded; for consistency analyses of data 
was dealt with each group separately. 
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                             Chapter three 
3- RESULTS 
 
A total of 602 newborns delivered at Omdurman Maternity 
Hospital between August 2007 and January 2008 were studied, the 
presence of skin and oral lesions within 96 hours of birth, the 
frequency of dermatoses and details of both physiological and 
pathological cutaneous manifestations were recorded. All of 602 
NBs were found to have skin lesions (ranging from single to 
multiple lesions). 518 (85.4%) of the NBs were from Omdurman 
city. (Figure1). 
3.1: Newborns’ specific data: 
3.1.1: The age distribution of the newborns: 
Figure (2) describes that, of the 602 newborns studied, no 
baby was older than 96 hours at the time of examination, and 
322(54%) were more than 24 hours old. 
3.1.2: The gender distribution of the newborns: 
There were 357 (59%) males and 245 (41%) females. 
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3.1.3: The number of birth distribution of the newborns: 
The study sample according to the number of birth were   578 
(96%) singletons and 24 (4%) twins. 
3.1.4: The gestational age distribution of the newborns: 
Figure (3) shows that 499 (82.9%) NBs were term (estimated 
gestational age by dates was >37 - 41 weeks) , 55 (9.1%) NBs were 
preterm(estimated gestational age by dates was <37 weeks) . and 
42 (8%) NBs were post term(estimated gestational age by dates was 
> 42 weeks) . 
3.1.5: The birth weight distribution of the newborns: 
Figure (4) shows birth weight of the studied newborns 
ranged from(1.3kg to 4.78 kg .);  465  (77%) NBs weighted 2500-
3500grams, 73 (12%) NBs weighted >3500 grams and 64 (11%) NBs 
weighted <2500grams. 
3.1.6: The appropriation for gestational age distribution of the 
newborns: 
Figure (5):  shows there were 536 (89%) NBs appropriate for 
gestational age (AGA), 23(4%) large for gestational age (LGA) and 
43(7%) small for gestational age (SGA).  
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3.2: The deliveries; mode and complications:  
3.2.1: The distribution of the NBs according to mode of delivery: 
274 (45%) NBs were product of normal vaginal deliveries 
(NVD), 288 (48%) were born by caesarean sections. and 40(7%) 
were complicated vaginal deliveries. 
 3.2.2: The distribution of the complicated vaginal deliveries:  
Forty complicated vaginal deliveries were observed;11 
(27.5%) obstetric forceps, 5 (12.5%) as vacuum extraction, 24 (60%) 
others (complications that were not related to any skin lesions of 
NBs, for example; postpartum haemorrhage).  
3.2.3:The distribution of the neonatal complications after 
delivery: 
Figure (6) shows distribution of the neonatal complications, 
found in 34 (5.6%) newborns; respiratory distress in 10 (29%) NBs, 
hemorrhagic disease of neonate in 10  (29%) NBs, feeding problems 
in 6 (18%) NBs, apparent congenital abnormalities in 3 (9%) NBs (2 
with talpis equine varus , and 1 with deformed knees - absent 
patellae), Erb’s palsy in 2 (6%) NBs, hypothermia in 3(9%) and 
others complications in 9 (21%) NBs. 
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3.3: The distribution of the neonatal skin lesions possibly related 
to delivery events: 
Figure (7) shows skin lesions from delivery procedures, the 
most frequent conditions were: caput succedaneum in 77 (12.8%) of 
newborns (picture1),erosions in 22 (3.7%), ecchymoses in 17 (2.8%), 
ulceration in 9 (1.5%) (picture2), forceps marks in 6 (1%) (picture3), 
subconjunctival haemorrhage in 5 (0.8%) (picture4),petechiae in 4 
(0.7%) (picture5), cephalohaematoma in 4(0.7%) (picture6), 
subcutaneous fat necrosis 2 (0.3%) (picture7),and cut wound 2 
(0.3%). 
3.4: The distribution of skin lesions in newborns according to the 
most frequent detected types:  
Figure (8a) shows the fifteen most frequently seen skin lesions 
there were : Monoglian spots  in 471 (79.5%) NBs (picture8), linea 
nigra  in 421 (70%) (picture9),epithelial pearls in  285 (47%) 
(picture10), sebaceous hyperplasia in 197 (32.7%) (picture11), milia 
in 107 (17.7%) (picture12),  in salmon patch 106 (17.6%) 
(picture13),desquamation  in 98 (16.3%) (picture14a,14b,14c), Cafe 
– au –lait spots  in 91 (15%) (picture15), erythema toxicum in 82 
(13.6%), (picture16a,16b), Lanugo hair in 63 (10.5%), lcterus in 42 
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(7%), congenital melanocytic nevi in 37 (6%) (picture17), transient 
neonatal pustular melanosis in 30 (5%) (picture18), 
supermumerary nipple  in 28 (4.6%) (picture19), and miliaria 22 
(3.6%) of the newborns (picture20).  
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3.5: The distribution of skin lesions in newborns according to the less 
frequent detected types:  
     Figure (8b) shows the less common skin lesions; there were: 
Puberty in miniature seen in 20 (3.7%), peripheral cyanosis in 19 
(3.2%) (picture21), infections in 15 (2.5% (picture22,23,24), sacral 
hair in 14 (2.3%) (picture25), hemangioma in 8 (1.3%) (picture26), 
sacral dimple in 6 (1%) (picture27), hypopigmentation in 4 
(0.6%),dermatitis in 4 (6%) (picture28), cutis marmorata in 4 (0.6%) 
(picture29), vaginal skin tag in 3 (0.5%) and preauricular skin tag in 
3 (0.5%) of the newborns (picture30). 
3.6: The distribution of skin lesions in newborns according to the rare 
frequent detected types:  
      Figure (8c) shows the rare skin lesions (skin defects); there 
were: sebaceous nevus seen in 2(0.3%) of NBs (picture31), 2 (0.3%) 
adnexal polyp, perauricular pits in 2 (0.3%), natal teeth in 2 (0.3%)           
(picture32), intraoral mucus cyst in one (0.2%), meningiocele in one 
(0.2%), omphalocele in one (0.2%), sucking plaster in one (0.2%),  
encephalocele in one   (0.2%), dermoid cyst in one ( 0.2%), and 
harlequin fetus  in one ( 0.2%), (picture33) respectively. 
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3.7:  Infections and culture results: 
3.7.1: The distribution of NBs according to frequency and type of 
infections:  
Figure (9) shows infections which are regarded one of the 
less common skin findings, 15 (2.5%) of newborns were infected. 
Omphalitis in 11 (73.3%) of newborns, 4 of them manifested as 
reddened inflamed skin without pus discharge (picture22a) and 7 
with pus discharge which were cultured (picture22b). Impetigo 
bullosa was seen 2 newborns (picture23a,23b), and skin abscess 
were found in 2 newborns (picture24).  
3.7.2: The distribution of skin infections according to culture 
results: 
 Figure (10) shows swab culture results, regarding omphalitis 
with discharge there were 7 cases: Group (A) streptococcal in 1 
case, Staphylococcal epidermis in 1 case, staphylococcal aureus in 2 
cases, and no culture growth in 3 cases. Impetigo bullosa  in 2 
newborns, the first one was considered as staphylococcus aureus 
pyoderma by culture and gram stain (+ve cocci), the second one 
was a newborn with honey colored crusts in the face in 
background of traumatized lesions, as  sequel of  face presentation  
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position during labor; cultured negative since the start of local 
fucidine ointment.  Skin abscess were found in 2 newborns,the 
diameter was 3x3cm at the sacral region in one NB, and in the 
second one about 2x2cm above the right breast areola, both were 
cultured negative because of starting antibiotics. 
3.8:  Skin lesions in relation to certain newborns’ characteristics: 
The fifteen most frequently found skin lesions were analyzed by: 
Age of the newborn in hours, gender, number of gestation, 
gestational age, birth weight, appropriateness of weight for 
gestational age, and  mode of delivery. 
3.8.1 Frequency of neonatal skin lesions in relation to neonatal 
age:  
Table (1): shows among the most frequently found 15 skin lesions; 
linea nigra, sebaceous hyperplasia, and desquamation were 
statistically significant more frequent among those less than 24 
hours age (P < 0.05). While erythema toxicum neonatorum, lcterus, 
and miliaria were statistically significant more frequent among 
those more than 24 hours age (P < 0.05).  
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Table1: Prevalence of neonatal skin lesions in relation to neonatal age in hours 
(n=602) 
Skin lesions  ≤24 hrs 
(n=280) 
> 24 hrs 
 (n= 322) 
Total P value 
Mongolian spots 220(79%)  258(80.4%) 478 0.58 
Linea nigra 208(74.3%)  212 (66%) 420 0.028* 
Epithelial pearls 148 (53%)  136(42%) 284 0.01* 
Sebaceous hyperplasia 118 (42%)  79(25%) 197 0.00* 
Milia  57 (20%)  50 (15.6%) 107 0.12 
Salmon patch  41 (14.6%)  65 (20%) 106 0.07 
Desquamation  65(23%)  33 (10%) 98 0.00** 
Cafe-au-lait spots  49 (17.5%)  42 (13%) 91 0.13 
Erythema toxicum  2 (1%)  80 (25%) 82 0.00** 
Lanugo  23(8%)  40 (13%) 63 0.09 
Icterus  1(0.4%)  41 (13%) 42 0.00** 
Congenital melanocytic nevi  13(4.3%)  25 (7.8%) 37 0.07 
Transient pustular melanosis  12 (4.3%)  18 (5.6%) 30 0.46 
Supernumerary nipple  10 (3.6%)  18 (5.6%) 28 0.23 
Miliaria  3 (1.1%)  19 (5.9%) 22 0.002** 
P < 0.05 
*  Significant < 24 hours     
** Significant > 24 hours     
81 
 
3.8.2 Frequency of neonatal skin lesions in relation to neonatal 
gender: 
Table (2): shows there were no statistical significant 
difference between male and female concerning the fifteen most 
frequently encountered skin lesions except for linea nigra in males 
(74%), and salmon patch more frequent in females (24%).(P < 0.05). 
3.8.3 Frequency of neonatal skin lesions in relation to number of 
gestation:  
Table (3): shows there was no statistically significant  
difference between the commonest skin lesions concerning 
neonatal number of gestations, singletons and twins. (P < 0.05). 
3.8.4 Frequency of neonatal skin lesions in relation to neonatal 
birth weight:  
Table (4) shows there was no statistically significant  
difference between the commonest skin lesions concerning 
neonatal birth weight. (P < 0.05). 
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Table 2:  Frequency of neonatal skin lesions in relation 
to gender (n=602)  
Male (n=357) Female 
(n=245) 
Skin lesions 
Frequency % Frequency % 
Total P 
value 
Mongolian spots 285 80 194 79 479 0.90 
Linea nigra 263 74 158 64 421 0.01* 
Epstein's pearls 178 50 107 44 285 0.10 
Sebaceous hyperplasia 116 32 81 33 197 0.90 
Milia 72 20 35 14 107 0.06 
Salmon patch 47 13 59 24 106 0.001** 
Desquamation 61 17 37 15 98 0.60 
Café-au-lait spots 48 13 43 18 91 0.20 
Erythema toxicum 49 14 33 13 82 1.00 
Languo 32 9 31 13 63 0.10 
Icterus 25 7 17 7 42 1.00 
Congenital melanocytic nevi 20 6 17 7 37 0.50 
Transient neonatal 
melanosis 
17 5 13 5 30 0.80 
Supernumerary nipple 17 5 11 4 28 1.00 
Miliaria 13 4 9 4 22 1.00 
       P value < 0.05  
* Significant in male 
** significant in female 
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Table 3:  Frequency of neonatal skin lesions in relation to 
number of birth (n=602) 
 
Single (n=578) Twin (n=24) Skin lesions  
Frequency % Frequency % 
Total P value 
Mongolian spots 459 79 20 83.3 479 0.70 
Linea nigra 406 70.2 15 62.5 421 0.40 
Epstein's pearls 271 47 14 58 285 0.30 
Sebaceous hyperplasia 188 52 9 37 197 0.60 
Milia 101 17 6 25 107 0.40 
Salmon patch 100 17.3 6 25 106 0.40 
Desquamation 97 16.8 1 4.2 98 0.10 
Café-au-lait spots 90 16 1 4.2 91 0.10 
Erythema toxicum 78 13 4 17 82 0.50 
Languo 60 10 3 12 63 0.70 
Icterus 39 7 3 12 42 0.20 
Congenital melanocytic nevi 34 6 3 12 37 0.10 
Transient neonatal melanosis 30 5 0 0 30 0.60 
Supernumerary nipple 27 5 1 4 28 1.00 
Miliaria 22 4 0 0 22 1.00 
 
 
       P value < 0.05 is significant 
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Table 4: Frequency of neonatal skin lesions in relation 
to neonatal birth weight (n=602)  
< 2500 gm 
(n=64) 
2500 - 3500 gm 
(n=465) 
> 3500 gm 
(n=73) 
 
Skin lesions 
Frequency % Frequency % Frequency % 
 
Total 
 
P value 
Mongolian spots 54 84 368 79 57 78 479 0.50 
Linea nigra 39 61 325 70 57  78 421 0.09 
Epstein's pearls 33 52 218 47 34 47 285 0.70 
Sebaceous hyperplasia 26 41 149 32 22 30 197 0.30 
Milia 17 27 74 16 16 22 107 0.06 
Salmon patch 9 14 81 17 16 22 106 0.40 
Desquamation 9 14 77 17 12 16 98 0.80 
Café-au-lait spots 6 9 70 15 15 21 91 0.10 
Erythema toxicum 3 5 68 15 11 15 82 0.08 
Languo 3 5 55 12 5 7 63 0.10 
Icterus 7 11 30 6 5 7 42 0.40 
Congenital melanocytic nevi 1 2 31 7 5 7 37 0.20 
Transient neonatal melanosis 1 2 25 5 4 5 30 0.40 
Supernumerary nipple 2 3 22 5 4 5 28 0.70 
Miliaria 2 3 15 3 5 7 22 0.30 
 
• P value < 0.05 is significant 
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3.8.5 Frequency of neonatal skin lesions in relation to gestational 
age:  
Table (5): shows from the 15 commonest skin lesions; linea 
nigra and desquamation were more frequent among post term 
neonates (gestational age more than or equal 42 weeks). (P < 0.05). 
3.8.6 Frequency of neonatal skin lesions in relation to 
appropriateness for gestational age: 
Table (6) shows weight appropriateness for gestational age 
with no statistically significant difference between the commonest 
skin lesions .Erythema toxicum and miliaria were common in both 
newborns appropriate and large for gestational age. (P < 0.05). 
3.8.7 Frequency of neonatal skin lesions in relation to mode of 
delivery: 
Table (7) shows linea nigra, sebaceous hyperplasia and 
desquamation were statistically significantly more frequent among 
normal vaginal deliveries (NVD), while erythema toxicum 
neonatorum, lanugo and icterus were more common among 
caesarian sections. (P < 0.05). 
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Table 5: Frequency of neonatal skin lesions in relation to 
gestational age (n=602)  
< 37 weeks 
(n=55) 
37 – 41weeks 
(n=499) 
≥42weeks 
(n=48) 
Skin lesions 
Frequency  % Frequency  % Frequency  % 
Total P value 
Mongolian spots 42  76.4 417 79.7 20  83.3 479 0.75 
Linea nigra 28  50.9 37  71.3 20  83.3 421 0.002* 
Epstein's pearls 25  45.5 246  47 14  58.3 285 0.53 
Sebaceous hyperplasia 26  47.3 16  131.4 7  29.2 197 0.053 
Milia 10  18.2 93  17.8 4 16.7 107 0.980 
Salmon patch 10  18.2 91  17.4 5  20.8 106 0.90 
Desquamation 4  7.3 81  15.5 13  54.2 98 0.000* 
Café-au-lait spots 5  59 81  15.5 5  20.2 91 0.32 
Erythema toxicum 7  12.7 75  14.3 0  (0 82 0.12 
Languo 6  11 56  10.7 1  4.2 63 0.58 
Icterus 7  13 35  7 0  0 42 0.09 
Congenital melanocytic nevi 3  5.5 31  6 3  12.5 37 0.40 
Transient neonatal melanosis 2  4 28  5.4 0  0  30 0.44 
Supernumerary nipple 3  5.5 24  5 1  4.2 28 1.00 
Miliaria 2  54 20  3.8 0  0 22 0.60 
 
P value < 0.05  
     *Significant  
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Table 6: Frequency of neonatal skin lesions in relation to 
weight appropriateness  
for gestational age (n= 602)  
SGA 
(n=44) 
AGA 
(n=535) 
LAG 
(n=23) 
 
Skin lesions 
Frequ
ency 
% Frequ
ency 
% Frequ
ency 
% 
 
Tot
al 
 
P 
value 
Mongolian spots 38 86 422 78.9 19 82.6 479 0.464 
Linea nigra 28 63 373 69.7 20 87 421 0.135 
Epstein's pearls 19 43 254 47.5 12 52.2 285 0.769 
Sebaceous hyperplasia 17 38 175 32.7 5 21.7 197 0.375 
Milia 13 29 89 16.6 5 25.7 107 0.087 
Salmon patch 5 11 96 17.9 5 25.7 106 0.474 
Desquamation 10 22 86 16.1 2 8.7 98 0.312 
Café-au-lait spots 4 9.1 83 15.5 4 17.4 91 0.496 
Erythema toxicum 1 2.3 77 14.4 4 17.4 82 0.068 
Languo 0 0 61 11.4 2 8.7 63 0.057 
Icterus 4 9.1 34 6.4 4 17.4 42 0.107 
Congenital melanocytic nevi 2 4.5 34 6.4 1 4.3 37 0.833 
Transient neonatal melanosis 1 2.3 28 5.2 1 4.3 30 0.679 
Supernumerary nipple 1 2.3 25 4.7 2 8.7 28 0.494 
Miliaria 1 2.3 19 3.6 2 8.7 22 0.385 
 P value < 0.05  is significant 
- AGA (Appropriate for Gestational Age) : baby weight is between 
90th – 10th percentile of gestational age  
- LGA (Large for Gestational Age) : baby weight is 90th percentile 
of gestational age.  
- SGA (Small for Gestational Age): baby weight is 10th percentile of 
gestational age.     
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      Table 7: Frequency of neonatal skin lesions in relation to 
mode of delivery (n=602)  
NVD 
(n=274) 
VD with  
Complications 
(n=40) 
Caesarean  
section 
(n=288) 
 
Skin lesions 
Frequ
ency 
% Frequ
ency 
% Frequ
ency 
% 
 
Tota
l 
 
P value 
Mongolian spots 209 76 32 80 238 83 479 0.10 
Linea nigra 202 74 17 42 202 70 421 000* 
Epstein's pearls 127 46 23 57 135 47 285 0.40 
Sebaceous hyperplasia 117 43 9 22 71 25 197 000* 
Milia 50 18 9 22 48 17 107 0.60 
Salmon patch 37 13 8 20 61 21 106 0.053 
Desquamation 64 23 6 15 28 10 98 000* 
Café-au-lait spots 44 16 7 17 40 14 91 0.70 
Erythema toxicum 9 3 5 12 68 24 82 000** 
Languo 16 6 5 12 42 15 63 0.003** 
Icterus 11 4 1 2 30 10 42 0.006** 
Congenital melanocytic nevi 15 5 1 2 21 7 37 0.40 
Transient neonatal melanosis 17 6 3 7 10 3 30 0.20 
Supernumerary nipple 11 4 1 2 16 6 28 0.50 
Miliaria 8 3 0 0 14 5 22 0.20 
 P value < 0.05 . 
* Significant in NVD.  
** Significant in caesarean section . 
NVD : Normal Vaginal Delivery  
VD     : Vaginal Delivery.                                                                                                            
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3.9 Skin lesions analysis:  
  Most of the skin lesions were analyzed by location, 
diameters, single or multiple and according to the characteristic of 
each lesion. 
3.9.1 Mongolian spots (picture8) were seen in 479 (80%) NBs, these 
involved mostly sacrogluteal region in (98%),the remaining were 
located on shoulders, back, thighs, legs, arm  forearms , hands and 
feet (Figure11). The diameters of Mongolian spots were ranged 
from (5 to 110mm) (Figure12). 
3.9.2   Linea nigra (picture9) was seen in 421 (70%) NBs as dark 
line down the midline. 
3.9.3 Epithelial pearls (picture10) as shown in (Figure13) were 
seen in 285 (47%) NBs, classified to: Epstein’s pearls in 275 (96.5%) 
NBs, commonly presented over the midline at the junction of hard 
and soft palate. Bohn’s pearls in 1 (0.4%) NB on the alveolar ridges. 
Inclusion cysts of genitalia in 9 (3.2%) NBs in the distal portion of 
the foreskin of male NB, and below the urethral meatus or in the 
hymen of female NB. 
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3.9.4 Sebaceous hyperplasia (picture11) was found in 405 (67%) of 
newborns, commonly presented on nose, cheeks, and upper lip in 
187 (95%), and 10 (5%) presented on forehead, areolas, genitals and 
limbs. 
3.9.5 Milia (picture12) was seen in 107(17.8%) of newborns, it was 
almost found on the face mainly chin and cheeks as single lesions 
or multiple grouped together. 
3.9.6 Salmon patch (picture13) was seen in 106 (18%) of newborns, 
commonly found on the nape of the neck (67%), on the eye lids 
(59.4%), and on the glabellas (48.1%) as shown in (Figure 14). 
3.9.7 Desquamation (picture14 a,b,c) was seen in 98(16%) NB, 
frequently involved hands and feet (87.5%), but widespread scaling 
was also seen in a small number of newborns 12 (12.5%) 
(Figure15). 
3.9.8 Café-au –lait spots (picture15) were seen in 91 (15%) of 
newborns, Most were single lesions (71%) while (29%) were 
multiple as shown in (Figure 16), located on the trunk  in 15 (56%), 
lower extremities 43 in (47.3%) and the rest 6 (6.6%) on other sites 
as shown in (Figure17a).  
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Café -au-lait spots diameters were mostly smaller than 10mm in 68 
(75%) of newborns as shown in (Figure 17b). There was single 
newborn with multiple café –au-lait spots (5 lesions) with a 
diameter range from 30 to 50mm; nevertheless, none of the 
mothers with newborns having multiple café –au- lait spots had 
manifestations of similar condition. 
3.9.9 Erythema toxicum neonatorum (picture16) was seen in 82 
(13%) of newborns (Figure 18), frequently located over the trunk 
(96.2%), over the extremities (41.7%) sparing the palms and soles, 
and (36.7%) over the face (Figure 19).  
3.9.10 Lanugo fine and lightly pigmented hair was found in 63 
(10.5%) of newborns predominantly on the face, back and auricular 
pavilions.   
3.9.11 Icterus was seen in 42 (7%) of newborns, in 41 out of 42 of 
total icteric neonates; all were regarded as physiological jaundice, 
after some were checked for total and direct serum bilirubin. One 
of newborn had icterus before 24 hours of age whom was managed 
as Rhesus incompatibility. 
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3.9.12 Congenital melanocytic nevi (picture17) were seen in 37 
(6%) NBs, the majority 35 (95%) NBs had a solitary lesion, and 2 
(5%) had multiple lesions as shown in (Figure 20). In 25 (67%) NBs 
the lesions were smaller than 1.5 cm in diameter and in 12 (32%) 
NBs were 1.5 to 20cm, while no single NB had a lesion >20cm as 
shown in (Figure 21a). All lesions were black brown lesions; the 
predominant site was the trunk 23 (62.2%) (Figure21b). None had a 
malignant appearance.  
 3.9.13 Transient neonatal pustular melanosis (picture18) as 
shown in (Figure 22) were found in 30 (4%) newborns distributed 
according to the appearance to pustular (superficial pustules which 
ruptured easily without any actual pus content leaving a spot of 
hyperpigmentation) found in 9 (30%) NBs, macular found in 15 
(6.7%) NBs, and combination (pustular and macular) found in 6  
(20%) NBs. Smears from the pustules revealed polymorph nuclear 
leukocyte with absence of organisms. Transient neonatal pustular 
melanosis as shown in (Figure 23) most commonly affected the 
trunk (73%) NBs, then (46.7%) NBs on chin, neck, and upper chest 
and(40%) on forehead and posterior ear. 
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3.9.14 Supernumerary nipple (picture19) as shown in (Figure 24) 
were seen in 28 (6%) NBs,14 (50%) on the right side, 13(46.4%) on 
the left side and 1(3.6%) found in both sides. 
3.9.15 Miliaria (picture20) as shown in (Figure 25) were seen in 22 
(3.6%) NBs, all were miliaria crystallina (superficial vesicles which 
were 1-2mm in diameter, the skin did not appear inflamed), while 
no single newborn with miliaria rubra (prickly heat). Miliaria 
crystallina was mostly located in the forehead (91%) and (9%) in 
neck, superior trunk and axillae, as shown in(Figure26x). Miliaria 
crystallina was not present at birth but some appeared soon after. 
3.9.16 Puberty in miniature: Hypertrophy of the mammary gland 
with and without secretion was seen in 20 (3.7%) of newborns, 
associated with hyperpigmentation of nipple and external 
genitalia;( linea nigra was separately evaluated), creamy vaginal 
secretions was found in 4 of female neonates. 
3.9.17 Peripheral cyanosis (picture21) was observed in 19 (3.2%) 
newborns; as a bluish color of hand, feet and lips (acrocynosis) 
when a newborn been felt cold and during period of crying or 
breast feeding. 
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3.9.18 Sacral hair (picture25) was seen in 14(2.3%) newborns, 
manifested as increased amount of hair over the lower back and 
sacrum within normal limit and not as a tuft of hair (marker of 
spinal dysraphism). 
3.9.19 Hemangioma (picture26) were seen in 8 (1%) newborns; all 
were superficial capillary hemangioma manifested as small red 
macules, well defined, solitary, localized(focal) which appeared to 
arise from a single focus, (10-40 mm) in diameter, hemangioma 
lesions were found on the trunk 5(62.5%), and on the lower 
extremities 3(37.5%) . 
3.9.20 Sacral dimple (picture27)  were seen in 6 (1%) newborns; in 
4 of them when skin lateral to dimple was stretched, skin could be 
seen covering the entire dimpled area,  the other 2 cases the base 
could not be seen. 
3.9.21 Hypopigmentation were seen in 4 (0.7%) newborns; isolated 
hypopigmentation macules, all were solitary, ranged from 20-
50mm in diameter, 1 (25%) localized on the right arm, and 3 (75%) 
on the trunk (1 lesion was on the chest and the other 2 lesions were 
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blew the umbilicus) no significant mother or family medical 
history of tubers-sclerosis nor hypopigmentation. 
3.9.22 Dermatitis (picture28) occurred in 4 (0.7%) newborns, 
perianal dermatitis in 2 (50%) NBs, infantile seborrhoeic dermatitis 
in 1 (25%) NBs, and cradle cap in 1 (25%) NBs. 
3.9.23 Cutis marmorata (picture29) were seen in 4 (0.7%) NBs, as    
diffuse reticulate mottling pattern that involved the trunk and 
extremities. Observed to be reaction to the cold, that disappeared 
when the NB was warmed. 
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                           Chapter Four 
4.1  DISCUSSION  
Cutaneous alterations are common in neonates, there are 
some pertinent factors influencing the pattern of cutaneous 
changes include climate, race, nutrition, hygiene, socio-economic 
status, customs, maternal factors, somatic make up and heredity. 
 The purpose of this study was not by any means an 
exhaustive coverage of the subject, but to offer a focus on the most 
commonly presented neonatal dermatoses and especially those 
that occur during early neonatal period (exactly the first 96hours).  
         Of 602 newborns delivered at Omdurman Maternity Hospital 
between August 2007 and January 2008, within 96 hours of birth, 
the most frequently seen skin lesions were : Monoglian spots  in 
471 (79.5%) of NBs, linea nigra  in 421 (70%), epithelial pearls in  
285 (47%), sebaceous hyperplasia in 197 (32.7%), milia in 107 
(17.7%),  in salmon patch 106 (17.6%), desquamation  in 98 (16.3%) 
of the newborns.  
These results are comparable to the findings of other authors 
who assessed the frequency of skin lesions in the same age group 
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of NBs. In Jordan, a study of consecutive 500 neonates at King 
Hussein Medical Center found these results:  EP was the 
commonest skin lesion (83%), followed by MS (78%).  ETN was 
found in (68%), milia (57%), SH (51%), miliaria (49%), SP (32%), 
DESQU (21%), CMN (3%), and collodion baby (004%) (103). 
      Similar study from India reported that MS, EP, ETN, 
miliaria, SH, DESQU and milia were found in (91.3%), (36.9%), 
(29.3%), (26%) , (12%),  (15%)and (12%)respectively.(101) 
Examination of a total of 1056 newborns delivered at Jackson 
Memorial Hospital in Miami, showed that the seven skin findings 
most frequently seen were MS (72.5%), SH (38.7%), SP (34.6%), EP 
(33.0%), and TNPM (18.1%) . Among these findings, MS, SH, SP, 
ETN, LN and TNPM were statistically significantly more frequent 
among Blacks than among Caucasians.  CMN was clinically 
diagnosed in 36 (3.4%) newborns; the majority of the lesions were 
less than 10 mm in diameter (100). 
 Mallory in 1991 conducted a survey in USA and found that: 
each and every neonate has one form of skin lesions early after 
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delivery. He found that the commonest lesions were as follows: 
DESQU, EP, SH, milia, ETN, SP, hypertrichosis and MS (97). 
In the prevalence survey conducted by Rivers in Australia, 
DESQU was found in (65%) of cases, followed by EP (56%), SH 
(48%), milia (36%), but their results regarding ETN was (34%) and 
SP (32%). These results resemble to great extent those of the 
American survey. This is possibly explained to greater extent by 
the differences in race and colour between Orientals and 
Americans suggesting that ETN is more common in the Caucasian 
population than coloured population. In contrast, our study  scored 
the lowest rate for frequency of ETN, which is 13.6%, may give a 
clue that a racial factor may came into play(1). 
An interesting study, which adopted a comparative approach 
between Arabs and Jews in Israel, conducted by Kahana et al 
(1995) [11] found that Arabs had commoner melanocytic brown 
lesions (MS, CMN, CALS than Jews coming from European 
ancestry, but, Jews coming from Asia and African decent had 
almost equal frequency of these melanocytic brown lesions. On the 
other hand, Arab female neonates had high frequency of SP and 
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PWS lesions than Arab males. The same result that female neonates 
had high frequency of SP was found in our study which may 
suggest sex differences between the same races. 
      Among the various cutaneous disorders the most common 
types of skin manifestation noted was: Mongolian spots was found 
in 479 (80%) NBs. The majority of the spots were found over 
sacrogluteal region (98%), followed by the shoulders as similarly 
reported in literature (54). The incidence of MS reported varied 
from 56% to 98% in various studies. (55,101) Its incidence reported is 
95% of Black,81% of Asian,46 to 70% of Hispanic and 10% of White 
infant(101). It is evident that the greater the degree of natural 
pigmentation, the higher is the occurrence of MS in the 
newborn(97).   
         Linea nigra was seen in 421 (70%) NBs as dark line down the 
midline from the umbilicus to the symphsis pubis; it is a fairly 
common finding in newborns, especially those with pigmented 
skin. Other study observed LN in 51.8% of Black(89).  
Hyperpigmentation of linea nigra seems to be impacted by 
maternal and placental hormones that enter the fetal circulation (89).   
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           Epithelial pearls were seen in 285 (47%) NBs, classified to: 
Epstein’s pearls in 275 (96.5%) NBs, commonly presented over the 
midline at the junction of hard and soft palate. Bohn’s pearls in 1 
(0.4%) NB on the alveolar ridges. As reported in literature among 
the cysts of the oral mucus membrane; (Epstein's pearls) are the 
most commonly found, in relation to the gingival cysts (Bohn's 
nodules), (30,31).    
Sebaceous hyperplasia was found in 197 (32.7%) NBs, 
commonly presented on nose, cheeks, and upper lip in 187(95%), 
and 10(5%) presented on forehead, areolas, genitals and limbs. This 
result is near that of Miami which was (38.7%). Though; it is a 
transitory alteration resulting from the influence of maternal 
androgens (28).    
Milia was seen in 107 (17.8%) NBs, it was almost found on the 
face mainly chin and cheeks as single lesions and multiple grouped 
together. Varied incidence of 4.2% to 94.8% has been reported in 
various studies (26).  While other reported in appropriations that 
varies from 40 to 50 % of healthy newborns (27).  
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    Salmon patch was seen in 106 (18%) NBs, commonly found on 
the nape of the neck (67%), on the eye lids (59.4%), and on the 
glabellas (48.1%). The frequently reported in the literature is very 
variable, ranging from 1.5% to 74%(68), the reported distribution of 
the lesion in newborns is 37.1% in the nape of the neck, 19.6% in 
the glabellas, 15.4% in the eye lid and 1.5% in the nose and 0.5% in 
the upper lip(70).   
Desquamation was seen in 98 (16%) NBs, frequently involving 
the hands and feet (87.5%), but widespread scaling was also seen in 
a small number of newborns 12 (12.5%). Physiologic scaling of 
newborns was noted in 16% of neonates, which is in concordance 
with incidence reported in other studies (27). The DESQU was 
statically significant more frequent among post term neonate 
(gestational age assessment > 42 weeks). It is found in the literature 
rapid increase in degree of DESQU between 40th and 42nd week 
gestational age while by gestational age from 35 to 40 weeks there 
is a little variation in the degree of DESQU (17). In our study 
DESQU also was statically significant in NBs<24 hours age. In 
contrast to what reported in literature; it is usually seen between 24 
and 36 hours after birth, but when observed at birth, it is abnormal 
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phenomenal indicative of post  maturity, intrauterine anoxia or 
cutaneous ichthyiosis, that explain why DESQU was statically 
significant  in post term, and<24 hours age newborns in our 
study(16).  
Café-au –lait spots were seen in 91 (15%) NBs. Most were 
single lesions (71%) while (29%) were multiple. Café -au-lait spots 
were smaller than 10mm in 68 (75%). In Japan and China the 
reported incidences were (1.7%),(0.4%) respectively. Again the 
racial background of our population play a role in this difference. 
CALS as reported are present in a proportion that varies from 10 to 
20% of normal population(83) without being associated with other 
disorders..   
       Erythema toxicum is a self-limiting, benign dermatoses that 
occurs in the first week of life and is characterized by the presence 
of the following elementary lesions in varied combinations: 
maculae and erythematic wheals, vesicles and pustules, ETN was 
seen in 82 (13%) NBs, frequently located over the trunk (96.2%), 
over the extremities (41.7%) sparing the palms and soles, and 
(36.7%) over the face .Not found at birth and was mostly seen after 
24 hours of age, it also correlated to the maturity of the newborn; 
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75 (91.5%) were full term babies. It was less common in babies who 
were small for gestational age. In literature (ETN) reported to occur 
in 31 to 72% of full term infant but declines in incidence with 
increasing birth weight and gestational age (36).  The reported 
incidence varied from 4.5 to72% in other studies (35).Low incidence 
in preterm neonate (8.5%), as seen in other study (27) could be due 
to immunological immaturity of neonate skin response. 
Lanugo hair Fine and lightly pigmented hair was found in 63 
(10.5%) NBs, more frequent in preterm newborns with no 
statistical significant difference between term and preterm. Lanugo 
hair is more frequent in non-Caucasian NB (18).   
       Icterus were seen in 42(7%) NBs, statistically significant more 
common in NBs more than 24 hours age. Icterus was reported in 7% 
NBs ,recognized predictably percent of them were premature (20%) 
(29).   
       Congenital melanocytic nevi were diagnosed clinically in 37(6%) 
NBs, and 25(67%) of the lesions were smaller than 1.5cm in 
diameter and 12(32%) were 1.5 to 20cm, while no single NB had a 
lesion >20cm. All were black brown lesions, the predominant site 
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was the trunk 23(62.2%).The majority of cases 34(91.9%) had a 
solitary lesion, and 3(8.1%) were multiple lesions. None had a 
malignant appearance (course hairy large lesion with irregular 
surface).CMN was reported affecting between 1 and 6 percent of 
infants (77), the prevalence of  CMN nevi in American population 
was 3.4% with predominant occurrence in black newborns. 
The size of congenital nevi is important. Nevi larger than 
20cm in diameter are considered to be giant type and are 
precursors of melanoma. Small nevi are more common and lesser 
risk of malignant change(80).   
Transient neonatal pustular melanosis were found in 30 (4%) of 
newborn distributed according to the appearance to pustular 
found in 9 (30%) NBs, macular found in 15(50%) NBs, and 
combination (pustular and macular) found in 6(20%) NBs. Smears 
from the pustules revealed polymorph nuclear leukocyte with 
absence of organisms. TNPM most commonly(73%)affected the 
trunk 46.7% on chin, neck, and upper chest as one group and 40% 
on forehead and posterior ear. The reported incidences varies from 
0.16 to 15% and the disorder is more common in black infants 
(38,40) clinical diagnosis as TNPM easily identifiable and self 
123 
 
limited, transient  without recurrence and sequel for the newborn. 
The NB with TNPM can also present erythema toxicum, but the 
two conditions are easily distinguished. In case of any doubt 
regarding the possibility of impetigo, the gram of the pustule's 
secretion should be performed for the differentiation(40).TNPM is 
easily recognized, and familiarity with this disease will avoid 
preliminary treatment for neonatal septicemia or unnecessary 
antibiotic therapy(39).    
Miliaria was seen in 22(3.6%) of newborns, all were miliaria 
crystalline, , statistically significantly more frequent after 24hours 
of age.  Comparing to India, miliaria was (36.9%)(101). this  
difference because miliria is occurring more commonly in warm 
climates, in association with warming of the infant by an incubator, 
occlusive dressings or clothing, or fever(42);noticing that, our study  
was in winter time.  
        Dermatitis occurred in four (0.7%) NBs, infantile seborrhoeric 
dermatitis in two (50%) NBs, perianal dermatitis in 1(25%) NB and 
cradle cap in one (25%) newborn. The reported incidence reached 
20% in Indian study (3). 
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4.2 Conclusions 
• The study demonstrated that all of newborns examined had 
skin manifestations; the fifteen most frequently seen were : 
Mongolian spots in 471 (79.5%),  of NBs linea nigra in 421 (70%), 
epithelial pearls in 285 (47%), sebaceous hyperplasia in 197 
(32.7%), milia in 107 (17.7%), salmon patch in 106 (17.6%), 
desquamation in 98 (16.3%), café-au-lait spots in 91 (15%), 
erythema toxicum neonatorum in 82 (13.6%), lanugo in 63 
(10.5%), lcterus in 42 (7%), congenital melanocytic nevi in 37 
(6%), transient neonatal pustular melanosis in 30 (5%), 
supernumerary nipple in 28 (4.6%) and miliaria in 22 (3.6%) of 
the newborns. 
• Pigmentary lesions compromise most birthmarks; melanocytic 
brown lesions (MS, CMN, CALS, LN.) were the most frequently 
encountered clinically, this may be influenced by the racial 
background of the study population.  
• Desquamation was more frequent among those less than 24 
hours age and post term neonates. 
• Salmon patch was more frequent in females (24%).                                                  
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• Pustular eruptions in the neonate can have many clinical 
presentations and significance. Erythema toxicum and transient 
neonatal pustular melanosis were among the frequent, benign 
and temporary dermatoses of NB, that make the child's parents 
frequently apprehensive regarding the possibility of birth 
defects. Both lesions were more frequent among full term babies 
and appropriate for gestational age. 
• While infections were not common, they were seriously 
manifested; 15 of newborns (2.5%) were infected. Omphalitis in 
11 of newborns ,impetigo bullosa manifested in two newborns, 
and skin abscess were found in two newborns. 
• Harlequin fetus with it’s sever manifestation in one of the 
newborn. 
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4.3. Recommendations  
• Neonatal skin care as an important part of neonatal health 
care start with insurance of safety pregnancy, improved 
antenatal   care, clean labour and safe handling of the neonate 
after delivery. 
• Every NBs should be examined after delivery by the medical 
personnel or the midwife who attend the labour, so training 
on neonatal examination is crucial to detect any abnormality. 
• Simple steps of neonatal examinations, including detection of 
apparent skin manifestations and congenital abnormalities 
should be available by simple methods (boosters, booklet, 
courses), not only for maternity hospitals, but particularly for 
all midwifes as a part of their training for home deliveries. 
• Every NBs should be examined once more before being 
discharged from hospital by a peadiatrics doctor.  
• Care of the umbilical cord with proper antiseptic agent.  
• Mother education and counseling, concerning physiological 
skin manifestations that need no intervention; (MS., LN., SH., 
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SP., milia, puberty in miniature…ect), and that need 
intervention (sings of neonatal sepsis.). 
• Newborns with congenital melanocytic nevus.>20 cm. or 
with malignant features, should be referred and managed 
early.  
• The initial evaluation of a neonate presenting with a 
vesicular or a pustular eruption should include a careful 
history, focusing on complications during pregnancy, family 
history of skin disorders, delivery method of the neonate and 
gestational age and presence or absence of systemic 
symptoms or abnormalities. Provision of such information 
help distinguish between transient, benign disorders, mild 
infections, and serious infectious conditions that can occur 
during the neonatal period. 
• Erythema toxicum and transient neonatal pustular melanosis 
are among the frequent, benign and temporary dermatoses of 
NB. The pediatric practitioners need to be familiar with these 
dermatoses, in order to follow the correct conduct and avoid 
invasive or other inadequate treatment. Thereby providing 
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peace of mind for the child's parents, who are frequently 
apprehensive regarding the possibility of birth defects.  
• In the meantime, greater awareness among neonatal health 
care practitioners of state-of-the-art strategies for optimizing 
skin integrity is an important step toward improving 
neonatal health. 
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Pict 1: Caput Succedaneum           Pict 2: Erosions & Ulceration 
  
 
 
 
 
 
Pict 3: Forceps Marks  Pict 4:  Subconjunctival HGE   
 
   
 
 
 
 
                         
 
 
Pict 5-a: Petechiae Pict 5-b: Petechiae 
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Pict 6: Cephalohematoma 
 
 
 
 
 
 
 
Pict 7: Subcutaneous Fat Necrosis 
 
 
 
 
 
 
 
 
Pict 8-a: Mongolian spots   Pict 8-b: Mongolian spots  
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Pict. 9: Linea Nigra 
 
 
 
 
 
 
 
Pict 10-a: Epstein’s Pearls         Pict 10-b: Epstein’s Pearls   
 
 
 
 
 
 
 
 
 
Pict 11: Sebaceous Hyperplasia Pict 12: Milia 
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Pict 13-a Salmon Patch     Pict 13-b Salmon Patch   
 
 
 
 
 
 
 Pict 14-a: Desquamation            Pict 14-b: Desquamation   
 
 
 
 
 
 
 
 
 
Pict 14-c: Desquamation (Ichthyiosis) 
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Pict15: Café-au-lait spots 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pict 16-a: Erythema toxicum  Pict 16-b: Erythema toxicum  
Pict 17: Congenital Melanocytic Naevus   
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Pict 19: Supernumerary Nipple        Pict 20: Miliaria Crystellina 
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Pict 22-a: Omphalitis           Pict 22-b: Omphalitis   
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Pict 23-a: Impetigo Bullosa            Pict 23-b: Impetigo Bullosa   
 
 
 
 
 
 
 
Pict 24: Skin abscess  
 
 
 
 
 
 
 
 
 
Pict 25:  Sacral Hair Pict 26: Hemangioma (Capillary) 
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Pict 31:  Sebaceous Naevus Pict 32: Natal Teeth 
Pict 28: Perianal Dermatitis 
 
Pict 30:  Preauricular Skin Tag Pict 29:  Cutis Marmorata (Mottling) 
Pict 27:  Sacral Dimple 
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